WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

C07C 317/14, 311/16, C07D 213/32, 
C07C 317/22, 323/65, 317/44, 311/29, 
323/67, C07D 213/34, 213/61, 213/71, 
A61K 31/10, 31/18, 31/44 



Al 



(11) Intrnint^nai Publication Numben WO 95/30652 

(43) lF*«?™»*iffl"»i Publication Date: 16 November 1995 (16.1 1.95) 



(21) International Application Number: PCT/US95/04789 

(22) International Ffling Date: 26 April 1995 (26.04.95) 



(30) Priority Data: 
08/237,739 



4 May 1994(04.05.94) 



US 



(60) Parent Application or Grant 

(63) Related by Continuation 
US 

Filed on 



08/237,739 (CON) 
4 May 1995 (04.05.95) 



(71) Applicant (for aU designated States except US): GD. SEARLB 

& CO. [US/US]; Corporate Patent Dept., P.O. Box 5110, 
Chicago, IL 60680-5110 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HUANG, Horng-Chih 
[-/US]; 15481 Duxbury Way, Chesterfield, MO 63017 (US). 
RETIZ, David, R. [US/US]; 14814 Pleasant Ridge Court, 
Chesterfield, MO 63017 (US). 



(74) Agents: BULOCK, Joseph, W. et aL; OD. Searle & Co., 
Corporate Patent DepL, P.O. Box 5110, Chicago, IL 60680- 
5110 (US). 



(81) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH, 
CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IS, JP, KB, 
KG, KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN, 
MW, MX, NO, NZ, PL, FT, RO, RU, SD, SB, SG, SI, SK, 
TJ, TM, TT, UA, US, UZ, VN, European patent (AT, BE, 
CH, DE, DK, ES, PR, GB, GR, IE, IT, LU, MC, NL, FT, 
SE), O API patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, 
MR, NE, SN, TO. TG), ARIPO patent (KE, MW, SD, SZ, 
UG). 



Published 

With international search report. 



(54) Title: SUBSTITUTED SPIRODIENES FOR THE TREATMENT OF INFLAMMATION 





R» R 10 



R 7 



0>) 



R» R i0 



(c) 




(57) Abstract 

A class of substituted spirodienes of formula (I), wherein A is selected from (a), (b), (c) and (d); wherein each of R 1 to R 10 
is independently selected from hydrido, halo, alkyl, alkoxy, alkylthio, cyano, haloalkyl, hydroxyalkyl, alkoxyalkyl, hydroxyl, mercapto, 
alkylsulphonyl, haloalkylsulphonyl and sulphamyl; and wherein n is a number selected from 0, 1, 2 and 3; or a pharraaceutically acceptable 
salt thereof; is described which selectively inhibit cyclooxygenase n and are useful in treating inflammation and inflammation-related 
disorders. 
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SUBSTITUTED SPIRODIENES FOR THE 
TREATMENT OF INFLAMMATION 

FIELD OF TBE INVENTION 

5 

This invention is in the field of 
antiinflammatory pharmaceutical agents and specifically 
relates to compounds , compositions and methods for 
treating inflammation and inflammation-associated 
10 disorders, such as arthritis. 

BACKGROUND OF TBE INVENTION 

Prostaglandins play a major role in the 
15 inflammation process and the inhibition of prostaglandin 
production, especially production of FGG2, PGH2 and PGE2, 
has been a common target of antiinflammatory drug 
discovery. However, common non-steroidal antiinflammatory 
drugs (NSAlDs) that are active in reducing the 
20 prostaglandin- induced pain and swelling associated with 
the inflammation process are also active in affecting 
other prostaglandin-regulated processes not associated 
with the inflammation process. Thus, use of high doses of 
most common NSAIDs can produce severe side effects, 
25 including life threatening ulcers, that limit their 

therapeutic potential. An alternative to NSAIDs is the 
use of corticosteroids, which have even more drastic side 
effects, especially when long term therapy is involved. 

30 Previous NSAIDs have been found to prevent the 

production of prostaglandins by inhibiting enzymes in the 
human arachidonic acid/pros taglandin pathway, including 
the enzyme cyclooxygenase (COX). Recently, the sequence 
of a previously unknown enzyme in the human arachidonic 

35 acid/pros taglandin pathway has been reported by T. Hla 
and K. Nielson, Proc. Natl. Acad. Sci, USA, 89, 7384 
(1992) and named "cyclooxygenase II (COX II) " or 
"prostaglandin G/H synthase II. n The discovery of an 
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inducible enzyme associat d with inflammation provides a 
viable target of inhibition which more effectively 
reduces inflammation and produces fewer and less drastic 
side effects. Cyclooxygenase II is inducible by cytokines 
5 or endotoxins and such induction is inhibited by 

glucocortoids {J. Masferrer, et al, Proc. Natl. Acad. 
Sci, USA, 89, 3917 (1992)). The 6-methoxy-2-napthylacetic 
acid metabolite of nabumetone has been found by E. Meade 
et al to selectively inhibit the COX II enzyme (J*. Biol. 
10 Chem., 268, 6610 (1993)). In addition, Futaki et al 

(Prostaglandisn, 47, 55 (1994)) have reported that N- (2- 
cyclohexyloxy-4-nitrophenyl ) methanesulf onamide inhibits 
cyclooxygenase II and lacks gastric side effects. 

15 The substituted spiro compounds disclosed 

herein selectively inhibit cyclooxygenase II over 
cyclooxygenase I and relieve the effects of inflammation. 
These compounds, in addition, do not display substantial 
inhibition of cyclooxygenase I and produce a reduced 

20 amount of side effects. 

Substituted spiro compounds are described in a 
copending application. Serial No. 08/194,762. 

25 U.S./* Patent No. 4,946,993 to Cortes, describes 

the use of aryl substituted cyclopentadienes to form N- 
phosphonomethylglycine . 

Allen et al [J. Org. Chem., 11, 268 (1946)] 
30 describe the formation of 3, 4-diphenylcyclopentadiene. 

Zimmerman and Pinock [J. Amer. Chem. Soc, 95, 
3246 (1973)] describe the synthesis of 5, 5-dimethyl-2,3- 
diphenylcyclopentadiene from diacetylenic compounds. 



35 



Hirao et al [J. chem. Soc, Chem. Commun., 300 
(1984)] describe the synthesis of norbornadienes from 



i 
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20 



30 



substituted cyclopentadienes and acetylenes. 
Specifically, 1, 1 ' - (4 , 4-dimethyl-2 , 5-cyclopentadien-l, 2- 
diyl)bis[4-methoxybenzene] is described. 

Hamer and Stubbs [J. Chem. soc, D, 1013 
(1970)] describe the formation of spiro[2, 4]hepta-4, 6- 
dienes through the photoisomerization of 
bicyclo[3,l,0]hex-2-enes. Specifically, 1,5,6-triphenyl- 
spiro[2,4Jhepta-4,6-diene is described. 

DESCRIPTION OF THE INVENTION 



A class of substituted spiro compounds useful 
in treating inflammation-related disorders is defined by 
15 Formula I: 



A 




ch 2 )„ 



wherein A is selected from 



R 9 R 10 R9 R« R9 R« R 9 RIO 




wherein each of R 1 through R 10 is 
independently selected from hydrido, halo, alkyl« 
25 alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, hydroxyl, mercapto, 
alkylsulfonyl, haloalkylsulfonyl and sulfarayl; and 
wherein n is a number selected from 0, 1, 2 and 3; or a 
pharmaceutically-acceptable salt thereof. 



Compounds of Formula I would be useful for, but 
not limited to, the treatment of inflammation in a 
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subject, and for treatment of other inflammation- 
associated disorders, such as, as an analgesic in the 
treatment of pain and headaches, or as an antipyretic for 
the treatment of fever. For example, compounds of Formula 
5 I would be useful to treat arthritis, including but not 
limited to rheumatoid arthritis, spondyloarthopathies , 
gouty arthritis, osteoarthritis, systemic lupus 
erythematosus and juvenile arthritis. Such compounds of 
Formula I would be useful in the treatment of asthma, 

10 bronchitis, menstrual cramps, tendinitis, bursitis, and 
skin related conditions such as psoriasis, eczema, burns 
and dermatitis. Compounds of Formula I also would be 
useful to treat gastrointestinal conditions such as 
inflammatory bowel syndrome, Crohn's disease, gastritis, 

15 irritable bowel syndrome and ulcerative colitis and for 
the prevention of colorectal cancer. Compounds of Formula 
I would be useful in treating inflammation in such 
diseases as vascular diseases, migraine headaches, 
periarteritis nodosa, thyroiditis, aplastic anemia, 

20 Hodgkin's disease, sclerodoma, rheumatic fever, type I 
diabetes, myasthenia gravis, sarcoidosis, nephrotic 
syndrome, Behcet's syndrome, polymyositis, gingivitis, 
hypersensitivity, conjunctivitis, swelling occurring 
after injury, myocardial ischemia, and the like. The 

25 compounds are useful as ant i- inflammatory agents, such as 
for the treatment of arthritis, with the additional 
benefit of having significantly less harmful side 
effects. 

30 The present invention also includes compounds 

which selectively inhibit cyclooxygenase II over 
cyclooxygenase I and do not significantly inhibit one or 
more other arachidonic pathway steps, such as thromboxane 
B2 (TXB2) production. Importantly, thromboxanes cause 

35 blood platelet aggregation and have vasoconstriction 
properties. Thus a lack of effect in the regulation of 
non- inflammation related thromboxane production is 



w 
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further evidence of the beneficial selectivity of the 
present .compounds. 

Preferably, the compounds have a cyclooxygenase 
5 II IC50 -less than about 0.1 pM, and also have a 

selectivity ratio of cyclooxygenase II inhibition over 
cyclooxygenase I inhibition of at least 50, and more 
preferably of at least 100. Even more preferably, the 
compounds have a cyclooxygenase I IC50 of greater than 
10 about 0«5 nM, and more preferably of greater than 5 pM. 
Such preferred selectivity may indicate an ability to 
reduce the incidence of common NSAID-induced side 
effects, such as ulcers. 
* 

15 A preferred class of compounds consists of 

those compounds of Formula I wherein each of R 1 through 
Rio i S independently selected from hydrido; halo, lower 
alkyl, lower alkoxy, lower alkylthio, cyano. lower 
haloalkyl, lower haloalkoxy, lower hydroxyalkyl , lower 

20 alkoxyalkyl, hydroxyl, mercapto, lower alkylsulfonyl, 
lower haloalkylsulfonyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest 
25 consists of those compounds of Formula I wherein each 
of Ri through R*° is independently selected from 
hydrido, fluoro, chloro, bromo, iodo, methyl, ethyl, n- 
propyl, isopropyl, butyl, tert-butyl, isobutyl, 
methoxy, ethoxy, propoxy, butoxy, hydroxyl, mercapto, 
30 methylthio, ethylthio, cyano, fluoromethyl, 

difluoromethyl, trif luoromethyl , chloromethyl , 
dichloromethyl, tr ichloromethyl , pentaf luoroethyl, 
hept af luoropropyl , di f luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl, 
35 dichloroethyl, dichloropropyl , trifluoromethoxy, 
hydroxymethyl, methoxymethyl , ethoxymethy 1 , 
methylsulf onyl , f luoromethylsulf onyl , 



W 95/30652 



PCT/DS95/04789 



6 

difluoromethylsulfonyl, trif luoromethylsulfonyl and 
sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 

5 Within Formula I there is a subclass of 

compounds of high interest represented by Formula II: 




10 wherein each of R* through R 10 is 

independently selected from hydrido, halo, alkyl, 
alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, hydroxyl, mercapto, 
alkylsulfonyl, haloalkylsulfonyl and sulfamyl; and 

15 wherein n is a number selected from 0, 1, 2 and 3; or a 
pharmaceutically-acceptable sait thereof. 

A preferred class of compounds consists of 
those compounds of Formula II wherein n is a number 

20 selected from 0, 1 and 2; wherein each of R 1 through R 10 
is independently selected from hydrido, halo, lower 
alkyl, lower alkylthio, cyano, lower haloall^l, lower 
haloalkoxy, lower alkoxy, hydroxy 1, mercapto, lower 
hydroxyalkyl, lower alkoxyalkyl, lower alkylsulfonyl, 

25 lower haloalkylsulfonyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

A class of compounds of particular interest 
consists of those compounds of Formula II wherein each 
30 of R 1 through Rio is independently selected from 
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hydride fluoro, chloro, bromo, iodo, methyl, ethyl, n- 
propyl, isopropyl, butyl, t rt-butyl, isobutyl, 
methoxy, ethoxy, propoxy, butoxy, hydroxy 1, mercapto, 
methylthio , ethylthio , cyano , f luoromethyl , 
5 dif luoromethyl, trif luoromethyl, chloromethyl, 

dichloromethyl , trichloromethyl , pentaf luoroethyl , 
heptaf luoropropyl , dif luoro chloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl, 
dichloroethyl, dichloropropyl, trifluoromethoxy, 
10 hydroxymethyl, methoxymethyl , ethoxymethy 1 , 
methylsulf onyl , f luoromethylsulf onyl , 
dif luoromethylsulf onyl, trif luoromethylsulf onyl and 
sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 

15 

A family of specific compounds of particular 
interest within Formula II consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 



20 5 -phenyl- 6 - [ 4 - (methylsulf onyl ) phenyl ] spiro [2.4] hepta- 
4, 6-diene; 

5- (4-fluorophenyl) -6- [4- (methylsulf onyl) phenyl] 

spiro [2.4] hepta-4 , 6-diene; 
5- (4-chlorophenyl) -6- [4- (methylsulf onyl) phenyl] spiro 
25 [2. 4] hepta-4, 6-diene; 

5- (4-bromophenyl) -6- [4- (methylsulf onyl) phenyl] spiro 

[2.4] hepta-4 , 6 -diene ; 
5- (4-iodophenyl) -6- [4- (methylsulf onyl) phenyl] spiro 

[2.4] hepta-4 , 6 -diene ; 
30 5- (4-methylphenyl) -6- [4- (methylsulf onyl) phenyl] spiro 

[2. 4] hepta-4, 6-diene; 
5- (4-ethylphenyl ) -6- [4- (methylsulf onyl) phenyl] spiro 

[2.4] hepta- 4 , 6 -diene ; 
5- (4-raethoxyphenyl) -6- [4- (methylsulf onyl) 
35 phenyl] spiro [2 . 4] hepta-4 , 6-diene; 

5- (4-methylthiophenyl) -6- [4- (methylsulf onyl) phenyl] 

spiro [2.4] hepta-4 , 6 -diene ; 
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5- 
5- 
5 5- 
5- 
5- 



10 



5- 



4- 

15 4- 
4- 
4- 

20 

4- 
4- 

25 4- 
4- 
4- 

30 

4- 
4- 

35 4- 
4- 



( 4 -cyanophenyl ) -6- [ 4 - (methylsulf onyl ) phenyl] spiro 

[2.4] hepta- 4 , 6 -diene ; 
(4-trif luoromethylphenyl) -6- [4- {methylsulf onyl) 

phenyl ] spiro (2.4] hepta- 4 , 6 -diene ; 
(4-hydroxymethylphenyl) -6- [4- {methylsulf onyl) 

phenyl] spiro [2.4] hepta-4 , 6-diene; 
( 4 -methoxymethy lpheny 1) -6 - [4 - (methylsulf onyl) 

pheny 1] spiro [2. 4] hepta-4, 6 -diene ; 
(4-hydroxyphenyl) -6- [4- (methylsulf onyl) 

phenyl] spiro [2.4] hepta-4 , 6-diene; 
(4-mercaptophenyl) -6- [4- (methylsulf onyl) 

phenyl]spiro[2.4]hepta-4, 6-diene; 
( 6-phenylspiro [2.4] hepta-4 . 6-dien-5-yl) 

benzenesulf onamide ; 
[ 6 - ( 4 - f luoropheny 1 ) spiro [ 2 . 4 ] hepta-4 , 6 - dien- 5 -y 1 ] 

benzenesulf onamide ; 
[6- (4-chlorophenyl ) spiro [2.4] hepta-4 , 6-dien-5-yl] 

benzenesulf onamide ; 
[ 6 - ( 4 -bromophenyl ) spiro [2.4] hepta-4 , 6 -dien-5 -yl ] 

benz enesul f onamide ; 
[6- (4-iodophenyl) spiro [2 . 4 ]hepta-4 , 6-dien-5-yl] 

benzenesulf onamide ; 
[ 6- ( 4 -methylphenyl ) spiro [2.4] hepta-4 , 6-dien-5 -yl] 

benzenesulf onamide ; 
[ 6 - ( 4 -ethy lpheny 1 ) spiro [ 2 . 4 ] hepta -4,6 -dien-5 -yl ] 

benzenesulf onamide ; 
[ 6 - ( 4 -me thoxyphenyl ) spiro [2.4] hepta-4 , 6 -dien- 5-yl ] 

benzenesul f onamide ; 
[6- (4-methylthiophenyl) spiro [2 . 4] hepta-4 , 6-dien-5-yl] 

benzenesul f onamide ; 
[6- ( 4 -cyanophenyl ) spiro [2 . 4 ] hepta-4 , 6-dien-5-yl ] 

benzenesul f onamide ; 
[ 6 - { 4 - tr if luoromethylphenyl ) spiro [ 2 . 4 ] hepta-4 , 6 -dien- 5 - 

yl ] benzenesulf onamide ; 
[ 6 - ( 4 -hydroxymethy lpheny 1 ) spiro [2.4] hepta- 4 , 6 -dien- 5 - 

y 1 ] benzenesul f onamide ; 
[ 6 - ( 4 -me thoxymethy lpheny 1 ) spiro [2.4] hepta- 4 , 6 -dien- 5 - 



WO 95/30652 



PCT/US95/04789 



9 

yl] benzenesulf onamide; 
4- [ 6- ( 4-hydroxyphenyl) spiro [2 . 4]hepta-4 , 6-di n-5-yl] 

benzenesulf onamide ; 
4- [6- (4-mercaptophenyl ) spiro (2 . 4] hepta-4 , 6-dien-5-yl] 
5 benzenesulf onamide; 

6-phenyl-7- [4- (methylsulfonyl) phenyl] spiro [3 .4] octa- 

5, 7-diene; 

6- < 4-f luorophenyl) -7- [ 4- (methylsulfonyl) phenyl] 

spiro [ 3 . 4 ] octa-5 , 7-diene ; 
10 6 - ( 4 -chloropheny 1 ) -7 - [ 4 - (methylsulfonyl ) phenyl ] 

spiro [3.4] octa-5 , 7-diene ; 
6- (4-bromophenyl) -7- [4- (methylsulf onyUphenyl] 

spiro [3.4] octa-5 , 7 -diene ; 
6- (4-iodophenyl) -7- [4- (methylsulfonyl) phenyl] 
15 spiro [3. 4] octa- 5, 7 -diene; 

6- (4-methylphenyl) -7- [4- (methylsulf onyl) phenyl] 

spiro [3.4] octa-5 , 7-diene ; 
6- (4-ethylphenyl) -7- [4- (methylsulfonyl) phenyl] 

spiro [3. 4] octa-5, 7 -diene; . 
20 6- (4-methoxyphenyl) -7- [4- (methylsulfonyl) phenyl] 

spiro [ 3 . 4 ] octa-5 , 7 -diene ; 
6- (4-methylthiophenyl) -7-[4- (methylsulf onyl) phenyl] 

spiro [3.4] octa-5 , 7 -diene ; 
6- ( 4 -cyanophenyl ) -7 - [ 4 - (methylsulfonyl ) phenyl ] 
25 spiro [3. 4] octa-5, 7 -diene; 

6- (4-trifluoromethylphenyl) -7- [4- (methylsulf onyl) 

phenyl ] spiro [3.4] octa -5,7 -diene ; 
6- (4-hydroxymethylphenyl) -7- [4- (methylsulfonyl) 

phenyl ] spiro [ 3 . 4 ] octa-5 , 7 -diene ; 
30 6- (4-methoxymethylphenyl) -7- [4- (methylsulfonyl) 

phenyl ] spiro [3.4] octa-5 , 7 -diene ; 
6- (4-hydroxyphenyl) -7- [4- (methylsulfonyl) phenyl] 

spiro [ 3 . 4 ] octa- 5 , 7 -diene ; 
6- (4-mercaptophenyl) -7- [4- (methylsulfonyl) phenyl] 
35 spiro[3. 4]octa-5, 7-diene; 

4 - ( 7 -phenyl spiro [3.4] octa-5 , 7 -dien- 6-yl ) 

benzenesulf onamide ; 
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4 - [ 7 - ( 4 - f luoropheny 1 ) spiro [3.4] oc ta- 5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
4- [7- (4-chlorophenyl) spiro [3 . 4] octa-5 , 7 -dien- 6 -yl] 

benzenesulf onamide ; 
5 4 - [ 7 - ( 4 -bromopheny 1 ) spiro [3.4] octa- 5 , 7 -dien- 6 -y 1 ] 

benz enesul f onamide ; 
4- [7- (4-iodophenyl) spiro [3 .4] octa-5 ,7 -dien- 6-yl] 

benzenesulf onamide ; 
4- [7- (4-methylphenyl) spiro [3 . 4] octa-5 , 7 -dien- 6-yl] 
10 benzenesulf onamide ; 

4- [7- (4-ethylphenyl) spiro [3 . 4] octa- 5, 7 -dien- 6-yl] 

benzenesulf onamide ; 
4 - [ 7 - ( 4 -methoxypheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
15 4 - [ 7 - ( 4 -methyl thiopheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
4- [7- (4-cyanophenyl) spiro [3 . 4] octa- 5, 7 -dien- 6-yl] 

benzenesulf onamide ; 
4- [7- (4-trif luoromethylphenyl) spiro [3 . 4] octa-5 , 7-dien-6- 
20 yl ] benzenesulf onamide ; 

4- [7- (4-hydroxymethylphenyl) spiro[3 .4] octa-5, 7-dien-6-yl] 

benzenesulf onamide ; 
4- [7- (4-methoxymethylphenyl) spiro [3 .4] octa- 5, 7 -dien- 6-yl] 

benzenesulf onamide ; 

25 4-[7-(4-hydroxyphenyl)spiro[3.4]octa-5,7-dien-6-yl] 
benzenesul f onamide ; 
* 4- [7- (4-mercaptophenyl) spiro [3 . 4] octa-5 , 7 -dien- 6-yl] 
benzenesulf onamide ; 
2 -phenyl-3 - [ 4 - (methy Isulf ony 1 ) phenyl ] spiro [4.4] nona- 
30 1,3-diene; 

2- ( 4- f luoropheny 1) -3- [4- (methylsulfonyl) phenyl] 

spiro [4.4] nona- 1 , 3 -diene ; 
2- (4-chlorophenyl) -3- [4- (methylsulfonyl) phenyl] 
spiro [4.4] nona-1 , 3 -diene ; 
35 2 - ( 4 -bromopheny 1 ) -3 - [ 4 - (methylsulfonyl ) phenyl ] 
spiro [4.4] nona- 1 , 3 -diene ; 
2- (4-iodophenyl) -3- [4- (methy lsulfonyl) phenyl] 
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spiro [4.4] nona- 1 , 3 -diene ; 
2- (4-methylphenyl) -3- [4- (methylsulfonyl) phenyl] 

«piro [4.4] nona- 1 , 3 -diene ; 
2 - ( 4 -ethylphenyl ) -3 - [ 4 - (methylsulfonyl ) phenyl ] 
5 *spiro[4.4]nona-l,3-diene; 

2- (4-methoxyphenyl) -3- [4- (methylsulfonyl)phenyl] 

•spiro [ 4 . 4 ] nona- 1 , 3 -diene ; 
2 - ( 4 -inethy lthiophenyl ) -3 - [ 4 - (methylsulfonyl ) phenyl ] 
ispiro [4.4] nona- 1 . 3 -diene ; 
10 2 - ( 4 -vcyanophenyl ) -3 - [ 4 - (methylsulfonyl ) phenyl ] 
•spiro [4.4] nona- 1 , 3 -diene ; 
2- (4-fcrif luoromethylphenyl) -3- [4- (methylsulfonyl) 

•phenyl] spiro [4.4] nona-1 , 3 -diene ; 
2- (4-*ydro^methylphenyl) -3- [4- (methylsulfonyl) 
15 ^phenyl] spiro [4.4] nona-1 , 3 -diene ; 

2- (4-raethoxymethylphenyl) -3- [4- (methylsulfonyl) 

•phenyl ] spiro [4.4] nona-1 , 3 -diene ; 
2- (4-Tiydroxyphenyl) -3- [4- (methylsulfonyl) phenyl] 
spiro [4.4] nona- 1 , 3 -diene ; 
20 2- (4-mercaptophenyl) -3- [4- (methylsulfonyl) phenyl] 
^spiro [ 4 . 4 ] nona-1 , 3 -diene; 
4 - ( 3 -phenylspiro [4.4] nona- 1 , 3 -dien-2 -yl ) 

benzene sulfonamide ; 
4 - [ 3 - ( 4 -f luorophenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] 
25 benzenesulfonami.de; 

4 - [ 3 - ( 4 -chlorophenyl ) spiro [4.4] nona- 1 , 3 -dien-2 -y 1 ] 

benzenesulf onamide ; 
4 - [ 3 - ( 4 -bromopheny 1 ) spiro [ 4 . 4 ] nona-1 , 3 -dien-2 -y 1 ] 
benzenesulf onamide ; 
30 4 - [ 3 - ( 4 -iodopheny 1 ) spiro [4.4] nona- 1 , 3 -dien-2 -yl ] 
benzenesulf onamide ; 
4 - [ 3 - ( 4 -methylpheny 1 ) spiro [4.4] nona-1 , 3 -dien- 2 -y 1 ] 

benzenesulf onamide ; 
4 - [ 3 - ( 4 -ethylphenyl ) spiro [ 4 . 4 ] nona- 1 , 3 -dien-2 -y 1 ] 
35 benzenesulf onamide; 

4 - [ 3 - ( 4 -methoxyphenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] 
benzenesulf onamide ; 
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4 - [ 3 - ( 4 -methy Ithiophenyl ) spiro [4.4] nona- 1 , 3 -dien-2 -yl ] 

benzenesulf onamide ; 
4 - [ 3 - ( 4-cyanophenyl ) spiro [4.4] nona- 1 , 3 -dien-2 -y 1 ] 
. benzenesulf onamide; 
5 4 - [ 3 - ( 4- trif luoromethy lpheny 1 ) spiro [4.4] nona-1 , 3 -dien-2 - 
y 1 ] benzenesulf onamide ; 
4- [3- (4-hydroxymethylphenyl) spiro [4 . 4] nona-1, 3-dien-2-yl] 

benzenesulf onamide ; 
4 - [ 3 - ( 4 -methoxymethy lpheny 1 ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] 
10 benzenesulf onamide ; 

4- [ 3 - ( 4-hydroxyphenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] 

benzenesulf onamide ; 
4 - [ 3 - { 4-mercaptophenyl ) spiro [4.4] nona-1 , 3 -dien-2-yl] 
benzenesulf onamide ; 
15 5- (3 -trif luoromethy 1-4 -methy lpheny 1) -6- [4- 

(methylsulf onyl) phenyl] spiro [2 . 4] hepta-4 , 6-diene; 

5- (3-trif luoromethyl-4-fluorophenyl) -6- [4- 

(methylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6-diene; 
5- (3 -trif luoromethyl-4-chlorophenyl) -6- [4- 
20 (methy lsulf onyl ) phenyl] spiro [2 . 4] hepta-4 , 6-diene; 

5- (3 -trif luoromethyl-4-bromophenyl) -6- [4- 

{ methy lsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6-diene; 
5- ( 3 -methyl -4 -f luorophenyl) -6- [4- (methy lsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
25 5- (3-methyl-4-chlorophenyl) -6- [4- (methylsulfonyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- (3-methyl-4-bromophenyl) -6- [4- (methylsulfonyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- (3-methyl-4-trif luorophenyl) -6- [4- (methylsulfonyl) 
30 phenyl ] spiro [2 . 4] hepta-4 , 6-diene; 

5- (3 -trif luoromethyl-4-methoxyphenyl) -6- [4- 

(methy lsulf onyl) phenyl] spiro [2 . 4] hepta-4 , 6-diene; 
5- (3 -methyl -4 -methoxyphenyl) -6 - [4 - (methylsulfonyl) 

phenyl ] spiro [2 . 4 ] hepta-4 , 6-diene ; 
35 5- (3 -f luoro-4-methoxyphenyl) -6- [4- (methylsulfonyl) 

phenyl] spiro [2 . 4] hepta-4 , 6-diene; 
5- (3 -chloro-4-methoxyphenyl) -6- [4- (methylsulfonyl) 
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phenyl ] spiro [2,4] hepta-4 , 6-diene ; 
5- (3 -bromo-4-methoxyphenyl) -6- [4- (methylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
5- (2 , 3 , 4 , 5 , 6-pentaf luorophenyl) -6 - [4- (methylsulf onyl) 
5 phenyl ] spiro [2.4] hepta-4 , 6 - diene ; 

5- (4-methoxy-2 ,3,5, 6-tetraf luorophenyl) -6-[4- 

(methylsulf onyl) phenyl] spiro [2 . 4] hepta-4 , 6-diene; 
5- (2 , 3 , 5, 6-tetraf luoro-4-trif luoromethylphenyl) -6- [4- 

(methylsulf onyl ) phenyl] spiro [2.4] hepta-4 , 6-diene; 
10 5- (3 , 5-dif luoro-4-metho^phenyl) -6- [4- (methylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- (3 , 5-dichloro-4-methyoxyphenyl) -6- [4- (methylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- (3 , 5-dibromo-4-metho3Qrphenyl) -6 - [4 - (methylsulf onyl) 
15 phenyl] spiro [2 . 4 ] hepta-4, 6-diene; 

5- (2 , 3 , 4-trif luoro-4-methoxyphenyl) -6- [4- (methylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5-(2,3,4-trichloro-4-methoxyphenyl) -6- [4- (methylsulf onyl) 

phenyl] spiro [2.4] hepta-4 , 6-diene ; 
20 5- (2 ,3, 4-tribromo-4-methoxyphenyl) -6- [4- (methylsulf onyl) 

phenyl] spiro [2.4] hepta-4 , 6-diene ; 
5-(2,4,5-trifluoro-4-methoxyphenyl) -6- [4- (methylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- (2 , 4 , 5-trichloro-4-methoxyphenyl) -6- [4- (methylsulf onyl) 
25 phenyl] spiro [2 . 4] hepta-4, 6-diene; 

5- (2 , 4, 5-tribromo-4-methoxyphenyl) -6- [4- (methylsulf onyl) 

phenyl] spiro [2.4] hepta-4 , 6-diene; 
5- (3 , 4-dimethoxyphenyl) -6- [4- (methylsulfonyl) phenyl] 

spiro [2 . 4 ] hepta-4 , 6-diene; 
30 5- (3 , 4, 5-trimethoxyphenyl) -6- [4- (methylsulf onyl) phenyl] 

spiro [2.4] hepta-4 , 6-diene; 
5- [3 , 4-biS (trif luoromethyl) phenyl] -6- [4- (methylsulfonyl) 

phenyl] spiro [2.4] hepta-4 , 6-diene ; 
5- (3 , 4-dimethylphenyl) -6- [4- (methylsulf onyl) phenyl] 
35 spiro [2. 4]hepta-4, 6-diene; 

5- (3 , 4-dif luorophenyl) -6- [4- (methylsulf onyl) phenyl] 

spiro [2.4] hepta-4 , 6-diene; 
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5- (3 , 4-dichlorophenyl) - 6- [4- (methylsulf onyl) phenyl] 

spiro [2.4] hepta- 4 , 6 -diene ; 
5- (3 , 4-dibromophenyl) -6- [4- (methylsulf onyl) phenyl] 
. spiro [2 . 4 ] hepta- 4 , 6-diene; 
5 5- (3-chloro-4-f luorophenyl) -6- [4- (methylsulf onyl) phenyl] 
spiro [2.4] hepta- 4 , 6 -diene ; 
5- (3-chloro-4-bromophenyl) -6- [4- (methylsulf onyl) phenyl] 

spiro [2 . 4 ] hepta- 4 , 6-diene; 
5- (4-chloro-3-f luorophenyl) -6- [4- (methylsulf onyl) 
10 phenyl] spiro [2 . 4]hepta-4, 6-diene; 

5- <4-chloro-3-bromophenyl) -6- [4- (methylsulfonyl) phenyl] 

spiro [2.4] hepta -4 , 6-diene ; 
5- (3-trifluoromethyl-4-methylphenyl) -6- [4- 

( f luoromethy Isul f onyl ) phenyl ] spiro [2.4] hepta- 4 , 6 - 
15 diene; 

5- (3 -trifluoromethyl-4-f luorophenyl) -6- [4- 

( f luoromethy lsul f onyl ) phejjy 1 ] spiro [2.4] hepta-4 , 6 - 
diene; 

5- (3-trif luoromethyl-4-chlorophenyl) -6- [4- 
20 ( f luoromethy lsul f onyl ) phenyl ] spiro [2.4] hepta-4 , 6- 

diene ; 

5- (3-trif luoromethyl-4-bromophenyl) -6- [4- 

( f luoromethy lsul f ony 1 ) phenyl ] spiro [2.4] hepta-4 f 6 - 
diene; 

25 5- ( 3 -methyl-4^f luorophenyl) -6- [4- 

( f luoromethy lsul f ony 1 ) phenyl ] spiro [2.4] hepta- 4,6- 
diene; 

5- (3-methyl-4-chlorophenyl) -6-[4- 

(f luoromethy lsul f onyl) phenyl] spiro [2 . 4] hepta-4 , 6- 
30 diene; 

5 - ( 3 -methyl - 4 -bromopheny 1 ) - 6 - [ 4 - 

( f luoromethy lsul f ony 1 ) phenyl ] spiro [2.4] hepta-4 , 6 - 

diene; 

5- (3-methyl-4-trif luorophenyl) -6-[4- 

35 (fluoromethylsulfonyl)phenyl]spiro[2.4]hepta-4 # 6- 

diene; 

5- (3-trifluoromethyl-4-methoxyphenyl) -6-[4- 



( f luoromethylsulf ony 1 ) phenyl ] spiro [2,4] hepta-4 , 6 - 
diene; 

5- (3-methyl-4-methoxyphenyl) -6- [4- 

. (f luoromethylsulf ony 1) phenyl] spiro [2 .4]hepta-4, 6- 
diene; 

5- ( 3 - f luoro- 4 -methoxypheny 1 ) -6- [4- 

( f luoromethylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6 - 
diene; 

5- ( 3 -chloro-4 -methoxyphenyl ) -6-[4- 

( f luorome thy lsul f ony 1 ) phenyl ] spiro [2.4] hepta-4 , 6 - 
diene; 

5- ( 3 -bromo - 4 -me thoxypheny 1 ) -6- [4- 

(f luoromethylsulf onyl) phenyl] spiro [2 .4] hepta-4, 6- 
diene; 

5- (2 , 3 , 4 , 5 , 6-pentaf luorophenyl) -6- [4- 

<f luoromethylsulf onyl) phenyl] spiro [2. 4] hepta-4, 6- 
diene; 

5- <4-methoxy-2,3 , 5, 6-tetraf luorophenyl) -6- [4- 

( f luoromethylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6- 
diene; 

5- (2 , 3 , 5, 6-tetraf luoro-4-trif luoromethylphenyl) -6- [4- 
( f luoromethylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6- 
diene ; 

5- (3 , 5-dif luoro-4-methoxyphenyl) -6- [4- 

( f luoromethylsulf onyl) phenyl] spiro [2 .4]hepta- 4, 6- 
diene; 

5- (3 , 5-dichloro-4-methyoxyphenyl) -6- [4- 

( f luoromethylsulf ony 1 ) phenyl ] spiro [2.4] hepta-4 , 6 - 
diene; 

5- (3 , 5 -dibromo- 4 -methoxyphenyl) -6- [4- 

(f luoromethylsulf onyl) phenyl] spiro[2 .4]hepta-4, 6- 
diene; 

5 - ( 2 , 3 , 4 - t r i f luoro - 4 -me thoxypheny 1 ) - 6 - [ 4 - 

( f luoromethy lsul f ony 1 ) phenyl ] spiro [2.4] hepta-4 , 6 - 
diene; 

5 - ( 2 , 3 , 4 - trichloro- 4 -methyoxypheny 1 ) - 6 - [ 4 - 

( f luoromethy lsulf ony 1 ) phenyl ] spiro [.2.4] hepta-4 , 6 
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diene; 

5- (2,3,4-tribromo-4-methyoxyphenyl) -6- [4- 

{ f luoromethylsulf onyl ) phenyl ] spiro [2,4] hepta-4 , 6 - 
diene; 

5 5- (2, 4,5-trif luoro-4-methoxyphenyl) -6- [4- 

( f luoromethy Isulf ony 1 ) phenyl ] spiro [2.4] hepta- 4,6- 
diene; 

5- (2 , 4, 5-trichloro-4-methyo:cyphenyl) -6- [4- 

{ f luoromethylsul f ony 1 ) phenyl ] spiro [2.4] hepta-4 , 6 - 
10 diene; 

5 - { 2 , 4 , 5 - tr ibromo-4 -methyoxypheny 1 ) - 6 - [ 4 - 

{ f luoromethylsulf onyl) phenyl] spiro [2 * 4]hepta-4 , 6- 
diene; 

5- (3 , 4-dimethoxyphenyl) -6- [4- (f luoromethylsulf onyl) 
15 phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 

5- (3 , 4, 5-trimethoxyphenyl) -6- [4- (f luoromethylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
5- [3 , 4-bis (trif luoromethyl) phenyl] -6- [4- 

( f luoromethylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6- 
20 diene; 

5- (3 , 4-dimethylphenyl) -6- [4- (f luoromethylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
5- (3 , 4-dif luorophenyl) -6- [4- (f luoromethylsulf onyl) 
phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
25 5- (3 , 4-dichlorophenyl) -6- [4- (f luoromethylsulf onyl) 
phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- (3 , 4-dibromophenyl) -6- [4- ( f luoromethy Isulf onyl) 

phenyl] spiro [2. 4]hepta-4, 6-diene; 
5- (3 -chloro-4-f luorophenyl) -6- [4- (f luoromethy Isulf onyl) 
3 0 phenyl ] spiro [2.4] hepta-4 r 6-diene ; 

5- (3-chloro-4-bromophenyl) -6- [ 4- {f luoromethylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- <4-chloro-3-fluorophenyl) -6- [4- (f luoromethy Isulf onyl) 
phenyl] spiro [2 . 4]hepta-4 , 6-diene; 
35 5- (4-chloro-3-bromophenyl) -6- [4- (f luoromethy Isulf onyl) 
phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- {3-trif luoromethyl -4 -me thy lphenyl) -6- [4- 



(dif luoromethylsulf onyl ) phenyl ] spiro [2 • 4 ] hepta-4 , 6- 
diene; 

5- (3-trif luoromethyl-4-f luorophenyl) -6- [4- 

( dif luoromethylsulf onyl ) phenyl J spiro [2 . 4] hepta-4 , 6- 
diene; 

5- (3-trif luoromethyl-4-chlorophenyl) -6- [4- 

( dif luoromethylsulf onyl ) phenyl ] spiro [2,4] hepta-4 , 6- 
diene; 

5 - ( 3 - trif luoromethy 1 - 4 -bromopheny 1 ) - 6 - [ 4 - 

(dif luoromethylsulf onyDphenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene; 

5- (3 -methyl -4- f luorophenyl) -6- [4- 

{dif luoromethylsulf onyDphenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene ; 

5 - ( 3 -methyl - 4 - chloropheny 1 ) - 6 - 1 4 - 

(dif luoromethylsulf onyl) phenyl] spiro [2.4] hepta-4 , 6- 
diene; 

5 - ( 3 -methyl - 4 -bromopheny 1 ) - 6 - [ 4 - 

(dif luoromethylsulf onyl) phenyl] spiro [2.4] hepta-4 f 6- 
diene; 

5- (3-methyl-4-trif luorophenyl) -6- [4- 

(dif luoromethylsulf onyl) phenyl] spiro [2 . 4] hepta-4 , 6- 
diene; 

5- (3-trifluoromethyl-4-methoxyphenyl) -6- [4- 

(dif luoromethylsulf onyl) phenyl] spiro [2 . 4] hepta-4 , 6- 
diene; 

5 - ( 3 -methyl - 4 -methoxypheny 1 ) - 6 - [ 4 - 

(dif luoromethylsulf onyl ) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene; 

5- (3-fluoro-4-methoxyphenyl) -6- [4- 

(dif luoromethylsulf onyDphenyl] spiro [2 . 4] hepta-4 , 6 
diene; 

5 - ( 3 - chloro - 4 -me thoxypheny 1 ) -6- [4- 

(dif luoromethylsulf onyDphenyl] spiro [2 . 4] hepta-4 , 6 
diene; 

5- (3-bromo-4-methoxyphenyl) -6- [4- 

(dif luoromethylsulf onyDphenyl] spiro [2 . 4] hepta-4, 6 



diene; 

5- (2 , 3 , 4 , 5 , 6-pentaf luorophenyl) -6- [4- 

(dif luoromethylsulf ony 1 ) phenyl ] spiro [2.4] hepta- 4,6- 
diene; 

5- (4-methoxy-2 , 3 , 5, 6-tetraf luorophenyl) -6- [4- 

( dif luoromethylsulf ony 1) phenyl] spiro [2 . 4] hepta- 4 , 6- 
diene; 

5-'{2, 3 , 5, 6-tetraf luoro-4-trif luoromethy lpheny 1 ) -6- [4- 

(dif luoromethylsulf ony 1) phenyl] spiro [2 . 4] hepta-4 , 6- 
diene; 

5- (3 , 5 -dif luoro-4-methoxyphenyl) -6- [4- 

(dif luoromethylsulf onyl ) phenyl] spiro [2 . 4] hepta- 4 , 6- 
diene; 

5- (3 , 5-dichloro-4-methyoxyphenyl) -6- [4- 

(dif luoromethylsulf onyl) phenyl] spiro [2 . 4] hepta- 4 , 6- 
diene; 

5 - ( 3 , 5 -dibromo - 4 -me thoxypheny 1 ) - 6 - [ 4 - 

(dif luoromethy lsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6 - 
diene; 

5- (2 , 3 , 4-trif luoro-4-methoxyphenyl) -6- [4- 

(dif luoromethylsulf onyl) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene; 

5- (2 , 3 , 4-trichloro-4-methyo3Qrphenyl) -6- [4- 

(dif luoromethylsulf onyl) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene; V 

5- (2,3,4-tribromo-4-methyoxyphenyl) -6- [4- 

(dif luoromethylsulf onyl) phenyl] spiro [2 1 4] hepta-4 , 6- 
diene; 

5 - ( 2 , 4 , 5 - trif luoro- 4 -methoxypheny 1 ) - 6 - [ 4 - 

(dif luoromethylsulf onyl ) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene; 

5- (2,4, 5-trichloro-4-methyoxyphenyl) -6- [4- 

( dif luoromethy lsulf ony 1 ) phenyl ] spiro [2.4] hepta- 4,6- 
diene; 

5 - ( 2 , 4 , 5 - t r ibromo - 4 -me thyoxypheny 1 ) - 6 - [ 4 - 

(dif luoromethylsulf onyl ) phenyl] spiro [2.4] hepta-4 , 6- 
diene; 
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5- (3 , 4-dimethoxyphenyl) -6- [4- (dif luoromethylsulfonyl) 

phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- (3 , 4,5-trimethoxyphenyl) -6- [4- (dif luoromethylsulfonyl) 

phenyl ] spiro [ 2 . 4 ] hepta-4 , 6-diene ; 
5 5- [3 , 4 -bis (trif luoromethyl) phenyl] -6- [4- 

(dif luoromethylsulfonyl) phenyl] spiro[2 . 4]hepta-4, 6- 

diene; 

5 - ( 3 , 4 -dimethylpheny 1 ) - 6 - [ 4 - ( dif luoromethylsulfonyl ) 
phenyl ] spiro [2.4] hepta-4 , 6 -diene; 
10 5- (3 , 4-dif luorophenyl) -6- [4- (dif luoromethylsulf onyl) 
pheny 1 ] spiro [ 2 . 4 ] hept a- 4 , 6 - diene ; 
5- (3 , 4-dichlorophenyl) -6- [4- 

(dif luoromethylsulf onyl) phenyl] spiro [2.4] hepta-4 , 6- 
diene ; 

15 5- (3 , 4-dibromophenyl) -6- [4- 

( dif luoromethylsulf onyl ) phenyl] spiro [2.4] hepta-4 , 6- 
diene; 

5- (3-chloro-4-f luorophenyl) -6- [4- 

(dif luoromethylsulf onyl ) phenyl] spiro [2.4] hepta-4 , 6- 
20 diene; 

5 - ( 3 - chlor o - 4 -bromopheny 1 ) - 6 - [ 4 - 

(dif luoromethylsulf onyDphenyl] spiro[2 . 4]hepta-4, 6- 

diene ; 

5- (4 -chloro-3-f luorophenyl) -6-[4- 
25 (dif luoromethylsulf onyl) phenyl] spiro [2 . 4 ] hepta-4 , 6- 

diene ; 

5- ( 4 -chloro-3 -bromopheny 1) -6-[4- 

(dif luoromethylsulf onyl ) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene ; 

30 5- (3 -trif luoromethyl- 4 -me thylphenyl) -6- [4- 

(trif luoromethylsulf onyl) pheryl] spiro [2 . 4]hepta-4 # 6- 
diene; 

5- (3 -trif luoromethyl-4-f luorophenyl) -6- [4- 

( trif luoromethylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6 - 
35 diene; 

5- (3-trif luoromethyl-4-chlorophenyl) -6- [4- 

( trif luoromethylsulf onyl ) phenyl ] spiro [ 2 . 4 ] h pta-4 , 6 - 
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diene; 

5 - ( 3 -trif luoromethy 1 - 4 -bromopheny 1 ) - 6 - [ 4 - 

( trif luoromethylsulfonyl) phenyl ] spiro [2 . 4 ] hepta-4 , 6- 
diene; 

5-(3-methyl-4-fluorophenyl) -6-[4- 

(trif luorometlvlsulfonyDphervl] spiro [2 . 4]hepta-4, 6- 
diene; 

5-{3-methyl-4-chlorophenyl) -6- [4- 

(trif luoromethylsulfonyl) phenyl] spiro[2 . 4]hepta-4, 6- 
diene; 

5 - < 3 -methyl - 4 -bromopheny 1 ) - 6 - [ 4 - 

( trif luoromethylsulfonyl) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene; 

5 - { 3 -methyl - 4 - trif luoropheny 1 ) - 6 - [ 4 - 

{ trif luoromethylsulfonyl) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene; 

5- (3-trifluoromethyl-4-methoxyphenyl) -6- [4- 

( tri f luoromethy 1 sulf ony 1 ) pheny 1 ] spiro [2.4] hepta-4 , 6 - 
diene; 

5 - ( 3 -methyl - 4 -me thoxypheny 1 ) - 6 - [ 4 - 

( trif luoromethy 1 sulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6- 
diene; 

5 - { 3 - f luoro- 4 -methoxyphenyl ) -6 - [ 4 - 

. (trif luoromethy Isulfonyl ) phenyl] spiro [2 . 4 Jhepta- 4, 6- 
diene; 

5- (3-chloro-4-methoxyphenyl) -6- [4- 

( trif luoromethylsulfonyl ) phenyl ] spiro [2.4] hepta-4 , 6- 
diene; 

5- (3 -bromo- 4 -methoxyphenyl) -6- [4- 

( trif luoromethylsulfonyl ) phenyl ] spiro [2.4] hepta-4 , 6- 
diene; 

5-12,3,4, 5, 6 -pentaf luoropheny 1 ) - 6 - [ 4 - 

(trif luoromethylsulfonyDphenyl] spiro[2 . 4]hepta-4, 6- 
diene ; 

5 - (4-metho^-2 ,3,5, 6-tetraf luorophenyl) -6- [4- 

( trif luoromethylsulfonyl ) phenyl ] spiro [2 . 4 ] hepta-4 , 6- 
diene ; 
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5- (2 , 3 , 5 , 6-tetraf luoro-4-trif luoromethylphenyl) -6- [4- 

(trif luoromethylsulf onyl) phenyl] spiro [2 ♦ 4 ]hepta-4 , 6- 
diene; 

5 - ( 3 , 5 -di f luoro - 4 -me thoxypheny 1 ) -6- [4- 
5 (trif luoromethylsulf onyl) phenyl] spiro [2 . 4 ] hepta-4 , 6- 

diene; 

5- (3 , 5-dichloro-4-methyoxyphenyl) -6- [4- 

(trif luoromethylsulf onyl) phenyl] spiro [2 . 4 ]hepta-4 , 6- 
diene; 

10 5 - ( 3 , 5 -dibr omo - 4 -me t hoxypheny 1 )-6-[4- 

(trif luoromethylsulf onyl) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene; 

5- (2,3,4-trifluoro-4-methoxypheiryl) -6-[4- 

( trif luoromethylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6- 
15 diene; 

5- (2 ,3 , 4-trichloro-4-methyoxyphenyl) -6- [4- 

( trif luoromethylsulf onyl ) phenyl] spiro [2 . 4 ] hepta-4 , 6- 

diene ; 

5- (2 , 3 , 4-tribromo-4-methyoxyphenyl) -6- [ 4- 
20 (trif luoromethylsulf onyDphenyl] spiro [2 . 4]hepta-4 , 6- 

diene; 

5- (2 , 4 , 5-trif luoro-4-methoxyphenyl) -6- [4- 

( trif luoromethylsulf onyDphenyl] spiro [2 . 4 ] hepta-4 , 6- 
diene ; 

25 5 - ( 2 , 4 , 5 - trichloro- 4 -methyoxyphenyl ) - 6 - [ 4 - 

(trif luoromethylsulf onyDphenyl] spiro [2 . 4] hepta-4, 6- 
diene; 

5 - ( 2 , 4 , 5 - t r ibr omo - 4 -me thyoxypheny 1) - 6 - [ 4 - 

( tri f luoromethylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6 - 
30 diene; 

5- (3 , 4-dimethoxyphenyl) -6- [4- (trif luoromethylsulf onyl) 

phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
5- (3 , 4, 5-trimethoxyphenyl) -6- [4- (trif luoromethylsulf onyl) 
phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
35 5 - [ 3 , 4 -bi s ( tri f luoromethy 1 ) phenyl ] - 6 - [ 4 - 

( trif luoromethylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6- 
diene; 
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5- (3 , 4-dimethylphenyl) -6- [4- (trif luoromethylsulfonyl) 

phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
5- {3 , 4-dif luorophenyl) -6- [4- (trif luoromethylsulfonyl) 

phenyl] spiro [2. 4]hepta-4,6-diene; 
5 5- (3 , 4-dichlorophenyl) -6- [4- (trif luoromethylsulfonyl) 

phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
5- (3 , 4-dibromophenyl) -6- [4- (trif luoromethylsulfonyl) 

phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
5- (3 -chloro-4-f luorophenyl) -6- [4- 

10 ( trif luoromethylsulfonyl ) phenyl ] spiro [2.4] hepta-4 , 6 - 

diene; 

5- (3-chloro-4-bromophenyl) -6- [4- 

( trif luoromethylsulfonyl) phenyl] spiro [2 . 4]hepta-4, 6- 
diene; 

.15 5- { 4 -chloro-3-f luorophenyl) -6- [4- 

( trif luoromethylsulfonyl ) phenyl ] spiro [2.4] hepta T 4 , 6 - 
diene; 

5- (4-chloro-3-bromophenyl) -6- [4- 

( trif luoromethylsulfonyl ) phenyl ] spiro [2.4] 
20 hepta-4, 6 -diene; 

4- [6- (3-methyl-4-f luorophenyl) spiro [2 . 4]hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide; 
4 - [ 6 - { 3 -methyl - 4 -chloropheny 1 ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -y 1 ] benz enesul f onamide ; 
25 4 - [ 6 - { 3 -met&iFl-4 -bromophenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesul f onamide ; 
4 - [6 - (3-methyl-4-trif luoromethylpheny 1 ) spiro [2 . 4]hepta- 

4 , 6-dien-5-yl] benzenesulf onamide; 
4 - [ 6 - ( 3 -me thy 1-4 -methoxyphenyl ) spiro [2.4] hepta- 
30 4 ' 6-dien-5-yl]benzenesulfonamide; 

4- [ 6- ( 3 -trif luoromethyl-4 -f luorophenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide; 
4- [ 6- ( 3 -trif luoromethyl-4-chlorophenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide; 
35 4-[6-(3- tri f luoromethy 1- 4 -bromophenyl ) spiro [2.4] hepta- 

4 , 6-dien-5-yl] benzenesulf onamide; 
4 - [ 6 - ( 3 -trif luoromethy 1-4 -methylphenyl ) spiro [2.4] hepta- 
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4 , 6 -dien-5-yl] benzenesulf onamide; 
4- [6^ (3-trifluoromethyl-4-methoxyphervl)spiro[2,4]hepta- 

; 4, 6-dien-5-yl]benzenesulf onamide; 
4 - [ 6*- ( 3 - f luoro - 4 -methoxypheny 1 ) spir o [2.4] hept a- 
5 £ 4,6-dien-5-yl]benzenesulfonamide; 

4- [ 6*- ( 3 -chloro-4 -methoxyphenyl ) spiro [2.4] hepta- 

i. 4, 6-dien-5-yl] benzenesulf onamide; 
4 - 1 6r ( 3 -bromo- 4 -methoxyphenyl ) spiro [2.4] hepta- 
- 4, 6 -dien- 5 -yl] benzenesulf onamide; 
10 4-[6*-(2,3,4,5,6 -pentaf luoropheny 1 ) spiro [2.4] hepta- 
f 4, 6-dien-5-yl]benzenesulf onamide; 
4 - [ &r { 4 -me thoxy-2 ,3,5, 6 -tetraf luoropheny 1 ) spiro 

t [2.4] hepta-4 , 6-dien-5-yl ] benzenesulf onamide ; 
4- [ 6s- (2 , 3 , 5 , 6-tetraf luoro-4-trif luoromethylphenyl) spiro 
15 - [2.4]hepta-4,6-dien-5-yl]benzenesulfonamide; 

4- [6i» (3 , 5-dif luoro-4-methoxyphenyl) spiro [ 2 . 4 ] hepta- 

t 4 , 6 -dien- 5 -yl] benzenesulf onamide; 
4- [ 6M3 , 5-dichloro-4-methoxyphenyl) spiro [2 . 4]hepta- 
; 4, 6-dien-5-yl] benzenesulf onamide; 
20 4- [6r- (3 , 5 -dibromo-4 -methoxyphenyl) spiro [2 . 4]hepta- 
: 4, 6-dien- 5 -yl] benzenesulf onamide; 
4- [ 6.- (2 , 3 , 4-trif luoro-4-metho3Qrphenyl) spiro [2 . 4 ]hepta- 

. 4, 6-dien-5-yl] benzenesulf onamide; 
4 - [ 6- { 2 , 3 , 4 - trichloro- 4 -methoxyphenyl ) spiro [2.4] hepta- 
25 , 4, 6-dien-5-yl]benzenesulfonamide; 

4 - [ 6- ( 2 , 3 , 4 - tr ibromo - 4 -methoxypheny 1 ) spiro [2.4] hepta- 

4, 6-dien- 5 -yl] benzenesulf onamide; 
4- [ 6- (2 , 4 , 5 -trif luoro- 4 -methoxyphenyl) spiro [2 . 4 ]hepta- 
4 , 6-dien-5-yl]benzenesulf onamide; 
30 4-[6-{2,4, 5 -trichloro- 4 -methoxyphenyl ) spiro t2 . 4 ] hepta- 
4 , 6 -dien- 5 -yl] benzenesulf onamide ; 
4-[6-(2,4,5- tr ibromo- 4 -methoxypheny 1 ) spiro [2.4] hepta- 

4 , 6-dien-5-yl]benzenesulf onamide; 
4 - [ 6- ( 3 , 4 -dimethoxyphenyl ) spiro [2.4] hepta- 
35 4,6 -dien- 5 -y 1 ] benzenesul f onamide ; 

4 - [ 6- ( 3 , 4 , 5-trimethoxyphenyl ) spiro [2.4] hepta- 
4 , 6 -dien- 5 -y 1 ] benzenesul f onamide ; 
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4 - [ 6 - 1 3 , 4 -bis ( tr i f luoromethy 1 ) phenyl ] spiro [2.4] hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesulf onamide ; 
4 - [ 6 - { 3 , 4 -dimethy Iphenyl ) spiro [2.4] hepta- 

4, 6-dien-5-yl]benzenesulf onamide; 
5 4 - [ 6 - ( 3 , 4 -dif luoropheny 1 ) spiro [2.4] hept a- 

4, 6-dien-5-yl] benzenesulf onamide; 
4 - { 6 - ( 3 , 4 -dichloropheny 1 ) spiro [2.4] hept a- 

4, 6-dien-5-yl]benzenesulfonamide; 
4 - [ 6 - ( 3 , 4 -dibromopheny 1 ) spiro [2.4] hepta- 
10 4, 6-dien-5-yl]benzenesulf onamide; 

4 - [ 6 - ( 3 -chloro-4 -f luoropheny 1 ) spiro [2.4] hepta- 

4, 6 -dien-5-yl] benzenesulf onamide; 
4 - [ 6 - ( 3 -chloro-4 -bromophenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide ; 
15 4 - [ 6 - ( 4 -chloro-3 - f luoropheny 1 ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide ; 
4 - [ 6 - ( 4 -chloro-3 -bromophenyl ) spiro [2.4] hepta- 

4, 6 -dien- 5 -yl] benzenesulf onamide; 
4- [6- ( 3 -methy 1-4 -f luoropheny 1) spiro [2 .4]hepta- 
20 4,6-dien-5-yl]benzenesulfonamide; 

4- [ 6 - { 3 -methyl-4 -chloropheny 1 ) spiro [2.4] hepta- 

4 , 6 -dien-5-yl] benzenesulf onamide ; 
4 - [ 6 - { 3 -methyl - 4 -bromophenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide; 
25 4 - [6 - (3-methyl-4-trif luoromethy Iphenyl) spiro [2 . 4]hepta- 

4 , S -dien- 5 -yl ] benzenesulf onamide ; 
4 - [ 6 - ( 3 -methy 1-4 -methoxyphenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide ; 
4- [6- (3-trif luoromethyl-4-f luorophenyl) spiro[2 . 4]hepta- 
30 4 , 6 -dien-5-yl] benzenesulf onamide; 

4- [6- (3-trif luoromethyl-4-chlorophenyl) spiro [2 . 4]hepta- 

4 , 6 -dien- 5 -yl ] benzenesulf onamide ; 
4 - [ 6 - ( 3 - trif luoromethy 1-4 -bromophenyl ) spiro [2.4] hepta- 

4, 6 -dien- 5 -yl] benzenesulf onamide; 
35 4- [ 6- (3-trif luoromethy 1-4 -me thy Iphenyl) spiro [2 . 4]hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide ; 
4- [6- (3-trif luoromethyl-4-methoxyphenyl) spiro [2 .4]hepta- 



25 

4 , 6-dien-5-yl]benzenesulfonamide; 
4 - [ 6 - { 3 - f luoro- 4 -methoxypheny 1 ) spiro [2.4] hepta- 

4 , 6 -dien- 5-yl] benzenesulf onamide; 
4- [ 6 - ( 3 -chloro-4 -methoxypheny 1 ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesulf onamide ; 
4 - [ 6 - ( 3 -bromo- 4 -methoxypheny 1 ) spiro [2.4] hepta- 

4 , 6-dien- 5 -yl ] benzenesulf onamide ; 
4- 1 6- ( 2 , 3,4,5, 6 -pentaf luorophenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesulf onamide ; 
4- [6- (4-methoxy-2 ,3,5,6- 

tetraf luorophenyl ) spiro 12.4] hepta- 

4 , 6 -dien- 5 -yl ] benzenesulf onamide ; 
4-[6-<2,3,5, 6-tetraf luoro-4- 

trif luoromethylpheny 1 ) spiro [2.4] hepta- 

4, 6 -dien- 5 -yl] benzenesulf onamide; 
4- {6- (3 , 5-dif luoro-4-methoxyphenyl) spiro [2 . 4] hepta- 

4 , 6 -dien- 5 -yl ] benzenesulf onamide ; 
4- [ 6 - ( 3 , 5 -dichloro-4 -methoxyphenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -yl ] benzenesulf onamide ; 
4 - [6 - (3 , 5 -dibromo-4 -methoxyphenyl) spiro [2 . 4] hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesul f onamide ; 
4 - [ 6 - ( 2 , 3 , 4 - tri f luoro- 4 -methoxyphenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesulf onamide ; 
4 - [ 6 - ( 2 , 3 , 4 - tr ichloro - 4 -methoxyphenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesulf onamide ; 
4 - [ 6 - ( 2 , 3 , 4 - tribromo- 4 -methoxypheny 1 ) spiro [2.4] hepta- 

4, 6 -dien- 5 -yl] benzenesulf onamide; 
4-[6-(2,4,5 - tri f luoro - 4 -methoxyphenyl ) spiro [ 2 . 4 ] hept a 

4 , 6 -dien- 5-yl] benzenesulf onamide; 
4 - [ 6 - { 2 , 4 , 5 - tr ichloro - 4 -methoxyphenyl ) spiro [2.4] hepta 

4 , 6 -dien- 5 -yl ] benzenesulf onamide ; 
4 - [ 6 - ( 2 , 4 , 5 - tribromo-4 -methoxypheny 1 ) spiro [2.4] hepta- 

4 , 6 -dien- 5 -yl ] benzenesulf onamide ; 
4 - [ 6 - { 3 , 4 -dimethoxypheny 1 ) spiro [2.4] hept a- 

4 , 6-di en- 5-yl ] benzenesulf onamide ; 
4 - [ 6 - { 3 , 4 , 5 - trimethoxyphenyl ) spiro [2.4] hepta- 

4 , 6 -dien- 5-yl] benzenesulf onamide ; 
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4 - [ 6 - [ 3 , 4 -bis ( tr if luoromethy 1 ) phenyl ] spiro [2.4] hepta- 

4, 6-dien-5-yl]benzen sulfonamide; 
4 - [ 6 - ( 3 , 4 -dime thy lphenyl ) spiro [2*4] hept a- 

4 , 6 -dien- 5 -y 1 ] benzenesulf onamide ; 
5 4 - [ 6 - ( 3 , 4 -dif luorophenyl ) spiro [2.4] hept a- 

4 , 6 -dien- 5 -yl ] benzenesulf onamide ; 
4 - [ 6 - ( 3 , 4 -dichlorophenyl ) spiro [2.4] hepta- 

4, 6-dien-5-yl]benzenesulfonamide; 
4 - [ 6 - ( 3 , 4 -dibromopheny 1 ) spiro [2.4] hepta- 
10 4 , 6 -dien- 5 -yl] benzenesulf onamide; 

4 - [ 6 - ( 3 -chloro-4 - f luorophenyl ) spiro [2.4] hepta- 

4, 6 -dien- 5 -yl] benzenesulf onamide; 
4 - [ 6 - ( 3 -chloro- 4 -bromopheny 1 ) spiro [2.4] hepta- 

4 , 6-dien-5-yl] benzenesulf onamide ? 
15 4- [6- (4-chloro-3-f luorophenyl) spiro [2 .4] hepta- 

4 , 6 -dien- 5 -yl] benzenesulf onamide; and 
4 - [ 6 - ( 4 -chloro- 3 -bromopheny 1 ) spiro [2.4] hepta- 

4 , 6-dien-5-yl] benzenesulf onamide . 

20 Within Formula I there is a second subclass of 

compounds of high interest represented by Formula III: 

R8 



m 




25 wherein R 3 is selected from alkylsulfonyl and 

sulfarayl; and wherein R 8 is selected from hydrido, 
halo, alkyl, alkoxy, alkylthio, cyano, haloalkyl, 
haloalkoxy, hydroxyalkyl , alkoxyalkyl, hydroxyl and 
mercapto; or a pharmaceutically-acceptable salt 

30 thereof. 
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A class of compounds of particular interest 
consists of those compounds of Formula III wherein R 3 
is methyl sulfonyl or sulfamyl; and wherein R 8 is 
5 selected from hydrido, fluoro r chloro, bromo, iodo, 
methyl, ethyl, n-propyl, isopropyl, butyl, tert -butyl, 
isobutyl, methoxy, ethoxy, propoxy, butoxy, hydroxyl, 
metcapto, methylthio, ethyl thio, cyano, f luoromethyl, . 
difluoromethyl, trif luoromethyl, chloromethyl, 

10 dichloromethyl, trichloromethyl , pentaf luoroethyl , 
heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl, dif luoropropyl, 
dichloroethyl, dichloropropy 1 , trif luoromethoxy , 
hydroxymethyl, methoxymethyl and ethoxymethyl; or a 

15 pharmaceutically-acceptable salt thereof. 



A family of specific compounds of particular 
interest within Formula III consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

20 

5 - ( 4 - f luoropheny 1 ) - 6 - [ 4 - ( methylsulf ony 1 ) phenyl ] 

spiro[2.4]hepta-4, 6-diene; and 
4- [6- (4-f luorophenyl) spiro[2 . 4]hepta-4, 6-dien-5- 

yl] benzenesulf onamide . 

25 

Within Formula I there is a third subclass of 
compounds o'f high interest represented by Formula IV: 




30 
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wherein n is a number selecced from 0, 1, 2 

and 3; and 

wherein each of Rl through R 5 and R 7 through 
Rl° is independently selected from hydrido, halo, 
5 alkyl, alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, hydroxyl, mercapto, 
alkylsulfonyl, haloalkylsulfonyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

10 A preferred class of compounds consists of 

those compounds of Formula IV wherein n is a number 
selected from 0, 1 and 2; wherein each of R 1 through r5 
and R 7 through Rio is independently selected from 
hydrido, halo, lower alkyl, lower alkoxy, lower 

15 alkylthio, cyano, lower haloalkyl, lower haloalkoxy, 
lower hydroxyalkyl, lower alkoxyalkyl, hydroxyl, 
mercapto, lower alkylsulfonyl, lower haloalkylsulfonyl 
and sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 

20 

A class of compounds of particular interest 
consists of those compounds of Formula IV wherein each 
of R 1 through r5 and R 7 through Rio is independently 
selected from hydrido, fluoro, chloro, bromo, iodo, 

25 methyl, ethyl, n-propyl, isopropyl, butyl, tert -butyl, 
isobutyl, methoxy, ethoxy, propoxy, butoxy, hydroxyl, 
mercapto, methyl thio, ethyl thio, cyano, f luoromethyl , 
difluoromethyl, trif luoromethyl, chloromethyl , 
dichloromethyl, trichloromethyl , pentaf luoroethyl , 

30 heptafluoropropyl, difluorochloromethyl, 

dichlorof luoromethyl, dif luoroethyl, difluoropropyl, 
dichloroethyl , dichloropropy 1 , tri f luoromethoxy , 
hydroxymethyl, methoxymethyl , ethoxymethyl , 
methylsulf onyl , f luoromethylsulf onyl , 

35 dif luoromethylsulf onyl, trif luoromethylsulf onyl and 
sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 
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A family of specific compounds of particular 

• interest within Formula IV consists of compounds and 

. pharmaceutically-acceptable salts thereof as follows: 
5 . 

; 2- [6- [4- (methylsulf onyD phenyl] spiro [2 . 4] hepta-4 , 6-dien- 

5 -yl] pyridine; 
_ 5-f luoro-2- [6- [4- (methylsulf onyl) phenyl] spiro 

[2.4] hepta- 4 , 6 -dien- 5 -y 1 ] pyridine ; 
10 i 5-chloro-2-[6- [4- {methylsulf onyDphenyl] spiro 

[2.4] hepta-4 , 6 - dien- 5 -yl] pyridine ; 

• 5-methyl-2-[6-[4- (methylsulf onyl) phenyl] spiro 

[2.4] hepta- 4 , 6 -dien- 5 -y 1 ] pyridine ; 
- 5-methoxy-2- [6-[4- (methylsulf onyl) phenyl] spiro 
15 . [2.4]hepta-4, 6 -dien- 5 -yl] pyridine; 

• 5-methylthio-2- [ 6- [4- (methylsulf onyl) phenyl] spiro 

[ 2 . 4 ] hept a- 4 , 6 -dien- 5 -y 1 ] py r idine ; 
? 5-cyano-2- [6- [4- (methylsulf onyl) phenyl] spiro 
: [2.4] hepta-4 , 6 - dien- 5 -y 1 ] pyridine ; 

20 • 5-trifluoromethyl-2- [6- [4- (methylsulf onyl) 

phenyl] spiro [2.4] hepta-4 , 6 -dien- 5 -yl] pyridine ; 
= 4-[6- (pyridin-2-yl) spiro [2 . 4] hepta- 4, 6-dien-5-yl] 

benzenesulf onamide ; 
. 4 - [ 6 - ( 5 - f luoropyr idin- 2 -y 1 ) spiro [2.4] hepta- 4 , 6 -dien- 5 -y 1 ] 
25 benzenesulf onamide ; 

4 - [ 6 - ( 5 -chloropyr idin-2 -y 1 ) spiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ] 

benzenesulf onamide ; 
4- [6- (5-methylpyridin-2-yl) spiro [2 . 4] hepta- 4 , 6-dien-5-yl] 
benzenesulf onamide ; 
30 4 - [ 6 - { 5 -methoxypyr idin-2 -yl ) spiro [2.4] hepta- 4 , 6 -dien- 5 
yl] benzenesulf onamide ; 
4- [6- (5-methylthiopyridin-2-yl) spiro [2 . 4] hepta- 4 , 6-dien- 

5-yl] benzenesulf onamide; 
4 - [ 6 - ( 5 - cyanopyr idin-2 -y 1 ) spiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ] 
3 5 benzenesulf onamide ; 

4 - [ 6 - ( 5 - trif luoromethy Ipyr idin-2 -yl ) spiro [2.4] hepta- 
4 , 6 -dien- 5 -yl ] benzenesulf onamide ; 
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2 - [ 7 - [ 4- (methylsulf ony 1 ) phenyl ] spiro [3.4] octa-5 , 7 -dien-6 - 

yljpyridin ; 
5-fluoro-2- [7- [4- (methylsulfonyl) 

phenyl ] spiro [ 3 . 4 ] oc ta- 5 , 7 -dien- 6 -yl ] pyridine ; 
5 5-chloro-2- [7- [ 4- (methylsulf onyl) phenyl ] 

spiro [3 . 4 ] octa-5 , 7-dien-6-yl]pyridine; 
5 -methyl - 2 - [ 7 - [ 4- ( methy lsul f ony 1 ) phenyl ] 

spiro [ 3 . 4 ] octa-5 , 7-dien- 6-yl ] pyridine ; 
5-methoxy-2- [7- [4- (methylsulfonyl) phenyl] spiro[3 .4] 
10 octa-5, 7-diten-6-yl]pyridine; 

5 -methyl thio-2 - [7 - [ 4 - ( methylsulfonyl ) phenyl ] 
spiro [3.4] octa- 5 , 7 -dien- 6 -y 1 ] pyridine ; 
5-cyano-2- [7- [4- (methylsulf onyl) phenyl] 

spiro [3.4] octa- 5 , 7 -dien- 6 -y 1 ] pyridine ; 
15 5-trif luoromethyl-2- [7- [4- (methylsulfonyl) phenyl] 
spiro [3.4] octa-5 , 7 -dien-6 -yl ] pyridine ; 
4- [7- (pyridin-2-yl) spiro [3 . 4] octa-5 , 7 -dien- 6-yl] 

benzenesulf onamide ; 
4 - [ 7 - ( 5 - f luoropyridin-2 -y 1 ) spiro [ 3 . 4 ] octa-5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
4- [7- (5-chloropyridin-2-yl) spiro [3 . 4] octa-5, 7 -dien- 6-yl] 

benzenesulf onamide; 
4 - [ 7 - { 5 -methylpyridin- 2 -yl ) spiro [ 3 . 4 ] octa-5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
4 - [ 7 - { 5 -methoXypyridin-2 -y 1 ) spiro [ 3 . 4 ] oc ta- 5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
4 - [ 7 - ( 5 -methyl thiopyridin-2 -y 1 ) spiro [ 3 . 4 ] oc ta- 5 , 7 -dien- 6 - 

yl] benzenesulf onamide ; 
4- [7 - ( 5-cyanopyridin-2 -yl) spiro [3 . 4 ] octa-5 , 7-dien-6-yl] 
benzenesulf onamide ; 

4- [7- ( 5-trif luoromethylpyridin-2-yl ) spiro [3 . 4] octa-5 , 7- 
dien-6-y 1 ] benzenesulf onamide ; 

2 - [ 3 - [ 4 - ( methylsulfonyl ) phenyl ] spiro [4.4] nona- 1 , 3 -dien-2 - 
yl] pyridine; 

5 - f luoro-2 - [ 3 - [ 4 - (methylsul f onyl ) phenyl ] spiro [4.4] 
nona-1 , 3 -dien-2 -yl] pyridine ; 

5 -chloro- 2 - [ 3 - [ 4 - (methy lsul f ony 1 ) phenyl ] spiro [4.4] 
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nona-1 , 3 -dien-2 -yl] pyridine ; 
5 -me thy 1 -2 - [ 3 - [ 4 - (methy Isul f ony 1 ) phenyl ] spiro [4.4] 

nona- 1 , 3 -dien-2 -y 1 ] pyridine ; 
5 -methoxy-2 - [ 3 - [ 4 - ( me thy Isul f ony 1 ) phenyl ] spiro [4.4] 
5 nona-1, 3 -dien-2 -yl] pyridine ; 

5-methylthio-2-[3- [4- (methylsulfonyl) phenyl] 
spiro [4.4] nona- 1 , 3 -dien-2 -yl ] pyridine ; 
5-cyano-2- [3- [4- (methylsulfonyl) phenyl] spiro [4. 4] 
nona-1 , 3 -dien-2 -yl ] pyridine ; 
10 5-trifluoromethyl-2-[3-[4- (methylsulfonyl) phenyl] 
spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] pyridine ; 
4 - [ 3 - (pyridin-2 -yl ) spiro [4.4] nona- 1 , 3 -dien-2 -yl ] 

benzenesulf onamide ; 
4 - [ 3 - { 5 - f luoropy r idin- 2 -y 1 ) spiro [4.4] nona -1,3 -dien- 2 -y 1 ] 
15 benzenesulf onamide; 

4 - [3- (5-chioropyridinr2-yl) spiro U . 4] nona-1 , 3 -dien-2 -yl] 

benzenesulf onamide ; 
4 - [ 3 - ( 5 -methy lpyridin-2 -yl ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] 
benzenesulf onamide ; 
20 4- [3- (5-methoxypyridin-2-yl) spiro [4 .4] nona-1, 3 -dien-2 -yl] 
benzenesulf onamide ; 
4- [3- (5-methylthiopyridin-2-yl) spiro [4 . 4] nona-1 , 3 -dien-2 - 

yl ] benzenesulf onamide ; 
4- [3 - ( 5-cyanopyridin-2-yl ) spiro [4.4] nona-1 , 3 -dien-2-yl] 
25 benzenesulf onamide; 

4- [3- (5- trif luoromethy lpyridin-2 -yl) spiro [4 . 4] nona-1, 3- 

dien-2 -y 1 ] benzenesulf onaiftide ; 
2- (6 -phenyl spiro [2 . 4]hepta-4 , 6 -dien- 5 -yl) -5- 
(methy lsulf onyl ) pyridine ; 
30 2 - [ 6 - { 4 - f luoropheny 1 ) spiro [2.4] hept a- 4 , 6 - dien- 5 -y 1 ] -5 - 
(methylsulfonyl ) pyridine ; 
2- [6- (4-chlorophenyl) spiro [2 .4] hept a- 4, 6-dien-5-yl] -5- 

(methylsulf ony 1 ) pyridine ; 
2- [6- ( 4-methylphenyl) spiro [2.4] hept a- 4 , 6 -dien- 5 -yl] -5- 
35 (methylsulfonyl ) pyridine; 

2 - [ 6 - ( 4 -me thoxypheny 1 ) spiro [2.4] hep t a- 4,6- dien- 5 -y 1 ] - 5 - 
(methylsulfonyl ) pyridine ; 



2- [6- (4-methylthiophenyl) spiro [2 . 4] hepta-4, 6 -dien- 5 -yl] - 

5- (methylsUlfonyl) pyridine; 
2- [6- (4-cyanophenyl) spiro{2. 4]hepta-4 f 6-dien-5-yl] -5- 

(methylsulf onyl ) pyridine ; 
2- [6- (4-trif luoromethylphenyl) spiro [2 . 4]hepta-4 , 6-dien-5- 

yl] -5- ( methylsulf onyl) pyridine; 
2 - ( 6 -pheny Ispiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ] - 5 - 

pyr idinesulf onamide ; 
2- [6- (4-fluorophenyl) spiro [2. 4] hepta-4., 6 -dien- 5 -yl] -5- 

pyridinesulf onamide ; 
2 - [6 - (4-chlorophenyl) spiro [2 . 4] hepta-4 , 6-dien-5-yl] -5- 

pyridlnesulf onamide ; 
2 - [ 6 - ( 4 -me thy Ipheny 1 ) spiro [2.4] hept a - 4 , 6 - dien- 5 -y 1 ] - 5 - ■ 

pyr idinesulf onamide ; 
2 - [ 6 - ( 4 -me thoxypheny 1 ) spiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ] - 5 - 

pyr idinesulf onamide ; 
2 - [ 6 - { 4 -me thy 1 thiopheny 1 ) spiro [2.4] hepta-4 , 6 -di en- 5 -y 1 ] - 

5 -pyridinesulf onamide ; 
2- [6- (4-cyanophenyl) spiro [2. 4] hepta-4, 6-dien-5-yl] -5- 

pyr idinesulf onamide ; 

2- [6- (4-trif luoromethylphenyl) spiro [2 . 4]hepta-4 , 6-dien-5- 
yl] -5-pyridinesulf onamide; 

2-(7-phenylspiro[3.4]octa-5 r 7-dien-6-yl)-5- 

(methylsulf onyl ) pyridine; 
2- [7- (4-fluorophenyl) spiro [3 . 4] octa-5 , 7 -dien- 6 -yl] -5- 

(me thy lsulf onyl ) pyridine; 
2- [7- (4-chlorophenyl) spiro [3 . 4] octa-5, 7 -dien- 6 -yl] -5- 

(methylsulf onyl ) pyridine ; 
2 - [ 7 - ( 4 -me thy Ipheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] - 5 - 

(methylsulf onyl ) pyridine; 
2 - [ 7 - ( 4 -me thoxypheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] - 5 - 

(me thy lsulf onyl ) pyridine ; 
2- [7- (4-methylthiophenyl) spiro {3 . 4] octa-5 , 7 -dien- 6 -yl] -5- 

( me thy lsulf onyl ) pyridine; 
2 - [ 7 - ( 4 -cyanopheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] -5 - 

(methylsulf onyl ) pyridine ; 
2- [7- (4-trif luoromethylphenyl) spiro [3 . 4] octa-5 , 7-dien-6- 



WO 95/30652 



PCT/US95/04789 



33 

yl] -5- (methylsulfonyl) pyridine; 
2 - ( 7 -pheny lspiro [3.4] oc t a- 5 , 7 -dien- 6 -y 1 ) - 5 - 

pyridinesulf onamide ; 
2 - [7- (4-f luorophenyl) spiro [3 . 4] octa-5 , 7-dien-6-yl] -5- 
5 pyridinesulfonamide; 

2 - 1 7 - (4-chlorophenyl ) spiro [3*4] octa-5 , 7 -dien- 6-yl ]-5- 

pyridinesulf onamide; 
2- [7 - (4-methylphenyl ) spiro [3.4] octa-5 , 7 -dien-6-yl ] -5- 
pyr idinesulf onamide ; 
10 2 - [ 7 - ( 4 -methoxyphenyl ) spiro [3.4] octa-5 , 7 -dien- 6-yl ] - 5 - 
pyridinesulfonamide ; 
2- [7- (4-methylthiophenyl) spiro [3 . 4] octa-5 , 7-dien-6-yl] -5- 

pyridinesulf onamide ; 
2- [7- (4-cyanophenyl) spiro [3 . 4] octa-5 , 7-dien-6-yl] -5- 
15 pyridinesulfonamide ; 

2- [7- (4-trif luoromethylphenyl) spiro [3 .4] octa-5, 7 -dien- 6- 

yl] -5 -pyridinesulfonamide; 
2 - ( 3 -pheny 1 spiro [4.4] nona- 1 , 3 -dien- 2 -y 1 ) - 5 - 
(methylsulfonyl ) pyridine ; 
20 2- [3 - (4-f luorophenyl) spiro [4 . 4]nona-l, 3-dien-2-yl] -5- 
(methy lsulf onyl ) pyridine ; 
2 - [ 3 - (4-chlorophenyl ) spiro [4.4] nona-1 , 3 -dien-2-yl] -5- 

(methy lsulf onyl ) pyridine; 
2 - [ 3 - ( 4 -methy lpheny 1 ) spiro [4.4] nona-1 , 3 -dien- 2 -y 1 ] - 5 - 

2 5 (methylsulfonyl ) pyridine ; 

2- [3- (4 -methoxyphenyl) spiro [4. 4]nona-l, 3-dien-2-yl] -5- 

(me thy lsulf onyl ) pyridine; 
2 - [ 3 - ( 4 -methy 1 thiopheny 1 ) spiro [4.4] nona-1 , 3 -dien- 2 -y 1 ] - 5 - 

(methylsulfonyl ) pyridine; 
30 2- [3- (4-cyanophenyl) spiro [4. 4] nona-1, 3-dien-2-yl] -5- 

( methylsulfonyl ) pyridine; 
2 - [ 3 - ( 4 -tri f luoromethylphenyl ) spiro [4.4] nona-1 , 3 -dien-2 - 

yl] -5- (methy lsulf onyl) pyridine; 
2 - ( 3 -pheny lspiro [4.4] nona-1 , 3 -dien- 2 -y 1 ) - 5 - 

3 5 pyridinesulfonamide ; 

2 - [ 3 - ( 4 - f luorophenyl ) spiro [4.4] nona -1,3 - dien- 2 -y 1 ] - 5 - 
pyridinesulfonamide ; 
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2- [3- <4-chlorophenyl) spiro[4 . 4]nona-l, 3-di n-2-yl] -5- 

pyridinesulfonamide; 
2 - [ 3 - ( 4 -me thy lpheny 1 ) spiro (4.4] nona- 1 , 3 -dien-2 -y 1 ] -5 - 

pyridinesulfonamide; 
5 2 - [ 3 - ( 4 -methoxyphenyl ) spiro [4.4] nona- 1 , 3 -dien-2 -y 1 ] -5 - 

pyridinesulfonamide ; 
2 - [ 3 - { 4-cyanophenyl ) spiro [4.4] nona- 1 , 3 -dien-2 -y 1 ] - 5 - 

pyridinesulfonamide; and 
2 - [ 3 - ( 4 - tr i f luoromethy lpheny 1 ) spiro [4.4] nona- 1 , 3 -dien-2 - 
10 yl] -5 -pyridinesulfonamide . 

Within Formula I there is a fourth subclass of 
compounds of high interest represented by Formula V: 




wherein n is a number selected from 0, 1, 2 
and 3; and V 

wherein each of through R 6 and R» through 
20 Ri° is independently selected from hydrido, halo, 

alkyl, alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, hydroxy 1, mercapto, 
alkylsulfonyl, haloalkylsulfonyl and sulfanyl; or a 
pharmaceutically-acceptable salt thereof. 

25 

A preferred class of compounds consists of 
those compounds of Formula v wherein n is a number 
selected from 0, 1 and 2; wherein each of Ri through R 6 
and R 8 through Ri° is independently selected from 
30 hydrido, halo, lower alkyl, lower alkoxy, lower 
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alkylthio, cyano, lower haloalkyl, lower haloalkoxy, 
lower hydroxyalky 1 , lower alkoxyalkyl, hydroxy 1, 
mercapto, lower alkylsulfonyl, lower haloalkylsulfonyl 
and sulfanryl; or a pharmaceutically-acceptable salt 
5 thereof. 

A class of compounds of particular interest 
consists of those compounds of Formula V wherein each 
of R 1 through R 6 and R 8 through R 10 is independently 

10 selected from hydrido, fluoro, chloro, bromo, iodo, 
methyl, ethyl* n-propyl, isopropyl, butyl, tert -butyl, 
isobutyl, methoxy, ethoxy, propoxy, butoxy, hydroxyl, 
mercapto, methylthio, ethyl thio, cyano, 
trif luoromethoxy , f luoromethyl , dif luoromethyl , 

15 trif luoromethyl, chloromethyl, dichloromethyl , 

trichloromethyl, pent afluoro ethyl, heptaf luoropropyl, 
dif luorochloromethyl , dichlorof luoromethyl , 
difluoroethyl, dif luoropropyl, dichloroethy 1 , 
dichloropropyl , hydroxymethyl, methoxymethy 1 , 

20 ethoxymethyl , methylsulf onyl , f luoromethy Isulf onyl , 
dif luoromethylsulf onyl, trif luoromethy Isulf onyl and 
sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 

25 A family of specific compounds of particular 

interest within Formula V consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 

5- [6- [4- (methylsulf onyl) phenyl] spiro [2 • 4] hepta-4 , 6-dien- 

5 -yl] pyridine; 
2 - f luoro- 5 - [ 6 - [ 4 - ( methylsulf onyl ) phenyl ] spiro [ 2 ♦ 4 ] 

hepta-4, 6 -dien- 5 -yl] pyridine; 
2 -chloro- 5 - [ 6 - [ 4 - (methylsulf onyl ) phenyl ] spiro [2.4] 

hepta-4, 6 -dien-5-yl] pyridine; 
2 -me thy 1-5- [ 6 - [ 4 - (methylsulf onyl ) phenyl] spiro [2.4] 

hepta-4, 6-dien-5-yl]pyridine; 
2 -metho^- 5 - [ 6 - [ 4 - (methy lsul f ony 1 ) phenyl ] spiro [2.4] 
hepta-4, 6 -dien- 5 -yl] pyridine ; 



30 
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2-methylthio-5- [ 6- [4- (methylsulf onyDphenyl] 

spiro [2.4] hepta- 4 , 6 -dien- 5 -y 1 ] pyridine ; 
2-cyano-5- [6 - [4- (methylsulfonyl) phenyl] spiro [2 .4] 

hepta-4, 6 -dien-5-yl] pyridine; 
5 2-trif luoromethyl-5- [6- [4- (methylsulfonyl) phenyl] 

spiro [2,4] hepta- 4 , 6 -dien- 5 -y 1 ] pyridine ; 
4- [6- (pyridin-5-yl) spiro [2 . 4 ]hepta-4, 6-dien-5-yl] 

benzenesulfonamide; 
4-[6-{2-fluoropyridin-5-yl)spirot2.4]hepta-4,6-dien-5-yl] 
10 benzenesulfonamide ; 

4- [6- (2-chlofropyridin-5-yl) spiro [2 . 4]hepta-4 , 6-dien-5-yl] 

benzenesulfonamide ; 
4- [6- (2-methylpyridin-5-yl) spiro[2 . 4]hepta-4 , 6-dien-5-yl] 

benzenesulfonamide ; 
15 4-[6-(2-methoxypyridin-5-yl)spiro[2.4]hepta-4,6-dien-5- 

yl] benzenesulfonamide; 
4 - [ 6 - ( 2 -me thy 1 thiopyr idin-5 -y 1 ) spiro [2.4] hepta- 4 , 6 -dien- 

5 -y 1 ] benzenesul f onamide ; 
4 - [ 6 - ( 2 -cyanopyridin- 5 -y 1 ) spiro [ 2 . 4 ] hepta -4 , 6 -dien- 5 -yl ] 
20 benzenesulfonamide; 

4 - [ 6 - { 2 - tr i f luoromethy lpyridin- 5 -y 1 ) spiro [2.4] hepta- 

4 , 6-dien-5-yl] benzenesulfonamide; 

5- [7- [4- (methylsulfonyl) phenyl] spiro [3 . 4] octa-5, 7 -dien- 6- 

yl] pyridine; 
25 2-f luoro-5- [7- [4- (methylsulf onyDphenyl] 

spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] pyridine ; 
2-chloro-5- [7- [4- (methylsulfonyl) phenyl] 

spiro [3.4] octa-5 , 7 -dien-6-y 1 ] pyridine ; 
2-methyl-5- [7- [4- (methylsulfonyl) phenyl] 
30 spiro [3 . 4] octa-5 , 7 -dien- 6 -yl] pyridine ; 

2-methoxy-5- [7 - [4 - (methylsulf onyDphenyl] spiro 

[3.4] octa-5 , 7 -dien- 6 -yi ] pyridine ; 
2-methylthio-5- [7- [4- (methylsulf onyDphenyl] spiro 
[3.4] octa -5,7 -dien- 6 -y 1 ] pyridine ; 
35 2 -cyano - 5 - [ 7 - [ 4 - ( me thy Isul f ony 1 ) phenyl ] 

spiro [3 . 4 ] octa-5 , 7-dien-6-yl] pyridine; 
2-trif luoromethyl-5- [7- [4- (methylsulf onyDphenyl] 
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spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] pyridine ; 
4 - [ 7 - ( pyr idin- 5 -y 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -yl ] 

benzenesulf onamide ; 
4 - [ 7 - ( 2 - f luoropyr idin- 5 -y 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] 
5 benzenesulf onamide ; 

4 - [ 7 - { 2 -chloropy ridin- 5 -y 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
4 - [ 7 - ( 2 -me thy lpy ridin- 5 -y 1 ) spiro [ 3 . 4 ] oc t a- 5 , 7 - dien- 6 -y 1 ] 

benzenesulf onamide; 
10 4 - [ 7 - ( 2 -methoxypyr idin- 5 -y 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
4- [7- (2-methylthiopyridin-5-yl) spiro [3 . 4] octa-5 , 7 -dien- 6- 

yl] benzenesulf onamide ? 
4 - [ 7 - ( 2 -cyanopyr idin- 5 -y 1 ) spiro [3.4] octa- 5 , 7 -dien- 6 -y 1 ] 
15 benzenesulf onamide ; 

4- [7- (2-trif luoromethylpyridin-5-yl) spiro [3 . 4] octa-5 , 7- 

dien- 6 -y 1 ] benzenesul f onamide ; 

5- [ 3 - [4- (methylsulf ony 1 ) phenyl ] spiro [4.4] nona-1, 3 -dien-2 - 

yl] pyridine; 
20 2 - f luoro - 5 - [ 3 - ( 4 - { methyl sul f ony 1 ) phenyl ] 

spiro [4.4] nona-1 , 3 -dien-2 -y 1] pyridine ; 
2 -chloro- 5 - [ 3 - [ 4 - (methylsul f onyl ) phenyl ] 

spiro [4.4] nona- 1 , 3 -dien-2 -y 1 ] pyridine ; 
2-methyl-5-[3- [4- (methylsulf onyl) phenyl] 
25 spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] pyridine ; 

2 -methoxy-5- 1 3 - [ 4- (methylsulf onyl ) phenyl] 

spiro [4.4] nona-1 , 3 -dien-2 -yl] pyridine ; 
2 -me thy 1 thio- 5 - [ 3 - [ 4 - ( methy Isul f ony 1 ) phenyl ] spiro 
[4.4] nona-1 , 3 -dien-2 -y 1 ] pyridine ; 
30 2-trif luoromethyl-5- [3- [4- (methylsulf onyl) phenyl] 
spiro [4.4] nona-1 f 3 -dien-2 -yl] pyridine ; 
4 - [ 3 - (pyr idin- 5 -y 1 ) spiro [4.4] nona- 1 , 3 -dien-2 -yl ] 

benzenesulf onamide ; 
4 - [ 3 - ( 2 - f luoropyridin- 5 -y 1 ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] 
3 5 benzenesulf onamide ; 

4 - [ 3 - ( 2 -chloropyr idin- 5 -y 1 ) spiro [4.4] nona-1 , 3 -dien- 2 -y 1 ] 
benzenesulf onamide ; 
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4 - [ 3 - ( 2 -me thy lpyr idin- 5 -y 1 ) spiro [4.4] nona-1 , 3 -dien-2-yl ] 

benzenesulf onamide ; 
4 - [ 3 - ( 2 -methoxypyridin- 5 -yl ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] 
. benzenesulf onamide ; 
5 4 - [ 3 - { 2 -me thy lthiopyridin-5 -y 1 ) spiro [4.4] nona-1 , 3 -dien-2 - 
yl ] benzenesulf onamide ; 

4 - [ 3 - ( 2 -cyanopyridin- 5 -y 1 ) spiro [4.4] nona- 1 , 3 r dien-2 -yl ] 

benzenesulf onamide ; 

4- [3 - (2-trif luoromethylpyridin-5-yl) spiro [4 . 4] nona-1, 3- 
10 dien-2 -y 1 ] benzenesulf onamide ; 

5 - ( 6 -pheny Ispiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ) -2 - 

(methylsulf ony 1 ) pyridine ; 

5 - [ 5 - ( 4 - f luoropheny 1 ) spiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ] -2 - 

(methylsulf onyl ) pyridine ; 
15 5 - [ 6 - { 4-chlorophenyl ) spiro [2.4] hepta-4 , 6 -dien-5 -yl ] -2 - 
(methylsulf ony 1 ) pyridine ; 
5 - [ 6 - ( 4 -methylpheny 1 ) spiro [2.4] hepta-4 , 6-dien- 5 -y 1 ] -2 - 

(methylsulf onyl ) pyridine ; 
5 - [ 6 - ( 4 -me thoxypheny 1 ) spiro [2.4] hep ta - 4 , 6 -dien- 5 -y 1 ] - 2 - 
20 (methylsulf onyl) pyridine; 

5 - [ 6 - (4-methylthiophenyl) spiro [2 . 4] hepta-4, 6 -dien- 5 -yl] - 
2- (methylsulf onyl) pyridine; 

5-[6-(4-cyanophenyl)spiro[2.4]hepta-4,6-dien-5-yl]-2- 

(methylsulf onyl ) pyridine ; 
25 5- [6 - (4-trifluoromethylphenyl) spiro [2 . 4] hepta-4 , 6-dien-5- 

yl] -2- (methylsulf onyl ) pyridine; 
5 - ( 6 -pheny Ispiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ) -2 - 

pyr idinesulf onamide ; 
5- [6- (4-f luoropheny 1) spiro [2 . 4] hepta-4, 6 -dien- 5 -yl] -2- 
30 pyridinesul f onamide; 

5 - [ 6 - ( 4 -chloropheny 1 ) spiro [2.4] hepta- 4 , 6-dien- 5 -y 1 ] -2 - 

pyridinesul f onamide ; 
5 - [ 6 - ( 4 -methylpheny 1 ) spiro [2.4] hepta-4 , 6 -dien-5 -yl ] -2 - 

pyridinesul f onamide ; 
35 5 - [ 6 - ( 4 -methoxypheny 1 ) spiro [2.4] hepta-4 , 6 -dien- 5-y 1 ] -2 - 

pyr idinesulf onamide ; 
5 - [ 6 - ( 4 -me thy Ithiopheny 1 ) spiro [2.4] hepta- 4 , 6 -dien- 5 -y 1 ] - 
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2 -pyr idinesulf onamide ; 
5 - [ 6 - ( 4 -cyanopheny 1 ) spiro [2.4] hepta-4 , 6 -dien-5 -y 1 ] -2- 

pyr idinesulf onamide ; 
5- [ 6- (4-trif luoromethy lphenyl) spiro [2 . 4] hepta-4 , 6-dien-5- 
5 y 1 ] - 2 -pyr idinesul f onamide ; 

5- (7-phenylspiro [3 . 4] octa-5, 7-dien-6-yl) -2- 

(met±y lsulf onyl ) pyridine ; 
5 -'[ 7 - ( 4 -f luorophenyl ) spiro [3.4} octa-5 , 7 -dien-6-yl ] -2-. 

(methy lsulf onyl ) pyridine; 
10 5 - [ 7 - ( 4 -chloropheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] -2 - 

(methylsulf onyl ) pyridine ; 
5 - [ 7 - ( 4 -methy lphenyl ) spiro [3.4] octa -5,7 -dien- 6 -y 1 ] -2 - 

(methy lsulf ony 1 ) pyridine ; 
5 - [ 7 - ( 4 -methoxyphenyl ) spiro [3.4] octa- 5 , 7 -dien-6 -y 1 ] -2 - 
15 (methy lsulf ony 1 ) pyridine ; 

5 - [ 7 - ( 4 -me thy 1 thiopheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] -2 - 

(methy lsulf onyl ) pyridine ; 
5- [7- (4 -cyanopheny 1) spiro [3 . 4] octa-5 , 7 -dien-6 -yl] -2- 

(methylsulf onyl ) pyridine ; 
20 5- [7- (4-trif luoromethy lphenyl) spiro [3 . 4] octa-5 , 7-dien-6- 

yl] -2- (me thy lsulf onyl) pyridine; 
5- (7-phenylspiro [3 .4] octa-5, 7 -dien-6 -yl) -2- 

pyridinesulf onamide ; 
5- [7- (4-f luorophenyl) spiro [3 . 4] octa-5 , 7-dien-6-yl] -2- 
25 pyridinesulf onamide ; 

5 - [ 7 - ( 4 -chloropheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] -2 - 

pyridinesulf onamide ; 
5 - [ 7 - { 4 -me thy Ipheny 1 ) spiro [3.4] octa- 5 , 7 -dien- 6 -yl ] -2 - 

pyridinesulf onamide ; 
30 5- [7- (4 -methoxyphenyl) spiro [3 . 4] octa-5, 7 -dien- 6 -yl] -2- 

pyr idinesulf onamide ; 

5-[7-(4-cyanophenyl)spiro[3.4]octa-5,7-dien-6-yl]-2- 

pyr idinesulf onamide ; 
5- [7- (4-trif luoromethy lphenyl) spiro [3 . 4] octa-5 , 7 -dien- 6- 
35 y 1 ] -2 -pyridinesulf onamide ; 

5 - ( 3 -pheny lspiro [4.4] nona-1 , 3 -dien-2 -yl ) - 2 - 
(methylsulf onyl ) pyridine ; 
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5 - [3 - ( 4 -f luorophenyl ) spiro [4.4] nona-1, 3 -dien-2 -yl ] -2 - 

(methylsulf onyl ) pyridine ; 
5 - [ 3 - ( 4 -chloropheny 1 ) spiro [4.4] nona-1 , 3 -dien-2 -yl ]-2- 
(methylsulf onyl ) pyridine; 
5 5 - { 3 - { 4 -methy Iphenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] -2 - 
(methylsulf onyl ) pyridine ; 
5 - [ 3 - { 4 -methoxypheny 1 ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] -2 - 

{methylsulf onyl ) pyridine ; 
5 - [ 3 - ( 4 -methy lthiopheny 1 ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] -2 - 
10 (methylsulf onyl ) pyridine; 

5 - [ 3 - ( 4 -cyanopheny 1 ) spiro [4.4] nona- 1 , 3 -dien-2 -y 1 ] -2 - 

(methylsulf onyl ) pyridine ; 
5- [3 - ( 4 -tr if luoromethy Iphenyl ) spiro [4.4] nona-1 , 3 -dien-2- 
yl] -2- (methylsulf onyl) pyridine; 
15 5 - ( 3 -pheny Ispiro [4.4] nona- 1 , 3 -dien-2 -yl ) -2- 
pyridinesulf onamide ; 
5 - [ 3 - { 4 - f luorophenyl ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] -2 - 

pyridinesulf onamide ; 
5 - [ 3 - ( 4 -chlorophenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] -2 - 
20 pyr idinesulf onamide; 

5 - [ 3 - { 4 -methy Iphenyl ) spiro [4.4] nona -1,3 -dien-2 -y 1 ] -2 - 

pyr idinesulf onamide; 
5 - [ 3 - ( 4-methoxyphenyl ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] -2 - 
pyridinesulf onamide ; 
25 5 - [ 3 - ( 4 -methy lthiopheny 1 ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] -2 - 
pyr idinesulf onamide ; 
5 - [ 3 - ( 4 -cyanopheny 1 ) spiro [4.4] nona- 1 , 3 -dien-2 -yl ] -2 - 
pyr idinesulf onamide; and 

5- t3- (4- trif luoromethy Iphenyl) spiro [4 . 4] nona-1 , 3 -dien-2 - 
30 yl ] -2 -pyridinesulf onamide. 
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Within Formula I there is a fifth subclass of 
compounds of high interest represented by Formula VI: 




5 

wherein n is a number selected from 0, 1, 2 

and 3; and 

wherein each of R 1 through R 7 , R 9 and R 10 is 
independently selected from hydrido, halo, alkyl, 
10 alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
hydroxyalky 1 , alkoxyalkyl, hydroxy 1, mercapto, 
alkylsulfonyl, haloalkylsulfonyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

A preferred class of compounds consists of 
those compounds of Formula VI wherein n is a number 
selected from 0, 1 and 2; wherein each of R 1 through 
R 7 , R 9 and R 10 is independently selected from hydrido, 
halo, lower alkyl, lower alkylthio, cyano, hydroxyl, 
mercapto, lower haloalkyl, lower haloalkoxy ; lower 
alkoxy, lower hydroxyalky 1 , lower alkoxyalkyl, lower 
alkylsulfonyl, lower haloalkylsulfonyl and sulfamyl; or 
a pharmaceutically-acceptable salt thereof. 



15 



20 



25 A class of compounds of particular interest 

consists of those compounds of Formula VI wherein each 
of R 1 through R 7 , R 9 and R 10 is independently selected 
from hydrido, fluoro, chloro, bromo, iodo, methyl, 
ethyl, n-propyl, isopropyl, butyl, tert -butyl, 

30 isobutyl, methoxy, ethoxy, propo^, butoxy, methylthio, 
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ethylthio, cyano, hydroxyl, mercapto, trifluoromethoxy, 
f luoromethy 1 , dif luoromethyl, trifluoromethyl, 
chloromethyl, dichloromethyl , trichloromethy 1 , 
pentafluoroethyl, heptaf luoropropyl , 
5 difluorochloromethyl, dichlorof luoromethyl, 
difluoroethyl, dif luoropropyl, dichloroethyl , 
dichloropropyl, hydroxymethy 1 , methoxymethy 1 , 
ethoxymethyl, methylsulfonyl, fluoromethylsulfonyl,. 
difluoromethylsulfonyl, trifluoromethylsulfonyl and 
10 sulfamyl; or a pharmaceutically-acceptable salt 
thereof. 



A family of specific compounds of particular 
interest within Formula VI consists of compounds and 
15 pharmaceutically-acceptable salts thereof as follows: 



4- [6- [4- (methylsulfonyl) phenyl] spiro [2 . 4] hepta-4 , 6-dien- 

5 -yl ] pyridine ; 
4 - [ 6 - ( 4 -pyridinyl ) spiro [2.4] hepta-4 , 6 -dien- 5 -yl ] 
20 benzenesulf onamide ; 

4- [7- [4- (methylsulfonyl) phenyl] spiro [3 . 4] octa-5 , 7 -dien- 6- 

yl] pyridine; 
4 - [ 7 - ( 4 -pyridinyl ) spiro [3.4] octa-5 , 7 -dien- 6 -yl ] 

benzenesulf onamide ; 
25 4 - [ 3 - [ 4- (metEylsulf ony 1 ) phenyl ] spiro [4.4] nona-1 , 3 -dien-2 - 

yl] pyridine; and 
4 - [ 3 - ( 4 -pyridinyl ) spiro [4.4] nona-1 , 3 - dien-2 -yl ] 

benzenesulf onamide . 



30 Where the term a alkyl" is used, either alone or 

within other terms such as n haloalkyl u , "alkylsulfonyl" , 
"alkoxyalkyl" and "hydroxyalkyl" , embraces linear or 
branched radicals having one to about twenty carbon atoms 
or, preferably, one to about twelve carbon atoms. More 

35 preferred alkyl radicals are "lower alkyl" radicals 

having one to about ten carbon atoms. Most preferred are 
lower alkyl radicals having one to. about six carbon 
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atoms. Examples of such radicals include methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, iso-amyl, hexyl and the like. The term 
"hydrido" denotes a single hydrogen atom (H) . This 
5 hydrido radical may be attached, for example, to an 
oxygen atom to form a hydroxyl radical or two hydrido 
radicals may be attached to a carbon atom to form a 
methylene (-CH 2 -) radical. The term "halo" means halogens 
such as fluorine, chlorine, bromine or iodine. The term 

10 "haloalkyl" embraces radicals wherein any one or more of 
the alkyl carbon atoms is substituted with halo as 
defined above. Specifically embraced are monohaloalkyl , 
dihaloalkyl and polyhaloalkyl radicals. A monohaloalkyl 
radical, for one example, may have either an iodo, bromo, 

15 chloro or fluoro atom within the radical. Dihalo and 

polyhaloalkyl radicals may have two or more of the same 
halo atoms or a combination of different halo radicals. 
The term "hydroxyalkyl" embraces linear or branched alkyl 
radicals having one to about twelve carbon atoms any one 

20 of which may be substituted with one or more hydroxyl 
radicals. The terms "alkoxy" and "alkoxyalkyl" embrace 
linear or branched oxy- containing radicals each having 
alkyl portions of one to about twelve carbon atoms. More 
preferred alkoxy radicals are "lower alkoxy" radicals 

25 having one to six carbon atoms. Examples of such radicals 
include methoxy, ethoxy, propoxy, butoxy and tert-butoxy. 
The term "alkoxyalkyl" also embraces alkyl radicals 
having two or more alkoxy radicals attached to the alkyl 
radical, that is, to form monoalkoxyalkyl and 

30 dialkoxyalkyl radicals. The "alkoxy" or "alkoxyalkyl" 

radicals may be further substituted with one or more halo 
atoms, such as fluoro, chloro or bromo, to provide 
haloalkoxy or haloalkoxyalkyl radicals . The term 
•alkylthio" embraces radicals containing a linear or 

35 branched alkyl radical, of one to about twelve carbon 
atoms attached to a divalent sulfur atom, such as a 
methythio radical, (CH 3 -S-) . The term "sulfonyl", whether 
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used alone or linked to other terms such as 
alkylsulfonyl, denotes respectively divalent radicals 
-S0 2 -. "Alkylsulfonyl 0 embraces alkyl radicals attached 

to a sulfonyl radical, where alkyl is defined as above. 
5 The "alkylsulfonyl" radicals may be further substituted 
with one or more halo atoms, such as fluoro, chloro or 
bromo, to provide haloalkylsulfonyl radicals. The terms 
•sulfamyl 0 or "sulfonamidyl" denotes a sulfonyl radical 
substituted with an amine radical, forming a sulfonamide 
10 (-S0 2 NH 2 ). 

The present invention comprises a 
pharmaceutical composition comprising a therapeutically 
effective amount of a compound of Formula I in 
15 association with at least one pharmaceutically-acceptable 
carrier, adjuvant or diluent. 

The present invention also comprises a method 
of treating inflammation or inflammation-associated 
20 disorders in a subject, the method comprising 

administering to the subject having such inflammation or 
disorder a therapeutically-effective amount of a compound 
of Formula I. 

25 Also included in the family of compounds of 

Formula I are isomeric forms including diastereoisomers, 
prodrugs and the pharmaceutically-acceptable salts 
thereof. The term "pharmaceutically-acceptable salts" 
embraces salts commonly used to form alkali metal salts 

30 and to form addition salts of free acids or free bases. 
The nature of the salt is not critical, provided that it 
is pharmaceutically-acceptable. Suitable 
pharmaceutically-acceptable acid addition salts of 
compounds of Formula I may be prepared from an inorganic 

35 acid or from an organic acid. Examples of such inorganic 
acids are hydrochloric, hydrobromic, hydroiodic, nitric, 
carbonic, sulfuric and phosphoric acid. Appropriate 
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organic acids may be selected from aliphatic, 
cycloaliphatic,: aromatic, araliphatic, heterocyclic, 
carboxylic and sulfonic classes of organic acids, example 
of which are formic, acetic, propionic, succinic, 
5 glycolic, gluconic, lactic, malic, tartaric, citric, 

ascorbic, glucuronic, maleic, fumaric, pyruvic, aspartic, 
glutamic, benzoic, anthranilic, mesylic, salicyclic, 
salicyclic, p-hydroxybenzoic, phenylacetic, mandelic. 
embonic (pamoic) , methanesulfonic, etfcanesulfonic, 

10 benzenesulfonic, pantothenic, 2 -hydroxy ethanesulfonic, 
toluenesulfonic, sulfanilic, cyclohexylaminosulfonic, 
stearic, algenic, p-hydroxybutyric, salicyclic, 
galactaric and galacturonic acid. Suitable 
pharmaceutically-acceptable base addition salts of 

15 compounds of Formula I include metallic salts made from 
aluminum, calcium, lithium, magnesium, potassium, sodium 
and zinc or organic salts made from N,N'- 
dibenzylethylenediamine, chloroprocaine, choline, 
diethanolamine, ethylenediamine, meglumine (N- 

20 methylglucamine) and procaine. All of these salts may be 
prepared by conventional means from the corresponding 
compound of Formula I by reacting, for example, the 
appropriate acid or base with the compound of Formula I. 
The term "prodrug" embraces compounds which are 

25 metabolized in vivo into compounds of the invention. 

GENERAL SYNTHETIC PROGE^m^ 

The compounds of the invention can be 
30 synthesized according to the following procedures of 
Schemes I-XX, wherein the l^-R 10 substituents are as 
defined for Formula I, above, except where further 
noted. 
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1. Cl-CO-OCH 2 CH(CH 3 ) 2 , THF, 

0 °C, N(C 2 H 5 ) 3 

2. HN(CH 3 )OCH 3 HCl, N(C 2 H 5 ) 3 



OCH 3 




CH 3 MgBr, 
THF, 0 °C 




CH 2 -Br 



(CH 3 ) 3 Si-Cl, Nal, 
N(C 2 Hs) 3 , CH 3 CN 




Si(CH 3 ) 3 
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Synthetic Scheme I shows the three step 
procedure used to prepare the bromoacetophenones 4 and the 
phenyl silyl enol ethers 5 from commercially available 
benzoic acids 1. In step one, a THF solution at 0°C of 
5 the benzoic acids 1 and two equivalents of triethylamine 
are sequentially treated with isobutyl chloroformate and 
N-hydro3(ymethyl-N-methylamine hydrochloride to give the 
Weinreb amides 2 [see: S. Nahm and S. M. Weinreb, 
Tetrahedron Lett., 21, 3815 (1981)]. In step two, the 

10 amides 2 are reacted with methylmagnesium bromide to give 
the corresponding acetophenones 3. In step three, the 
acetophenones 3 are either treated with bromine in acetic 
acid to give the corresponding bromoacetophenones 4 or 
chlorotrimethylsilane in acetonitrile in the presence of 

15 triethylamine and sodium iodide to give the corresponding 
phenyl silyl enol ethers 5. 
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Scheme XI 




6 

1. Cl-CO-OCH 2 CH(CH 3 ) 2 , THF, 

0 °C, N(C 2 Hs) 3 

2. HN(CH 3 )OCH 3 HCl, N(C 2 H S ) 3 




7 



CHjMgBr, 
THF, 0 °C 

1 ' 



R 6 0 
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Synthetic Scheme II shows the three step 
procedure used to prepare the bromoacetophenones 9 and the 
phenyl silyl enol ethers 10 from commercially available 
benzoic acids 6. In step one, a THF solution at 0°C of the 
5 benzoic acids 6 and two equivalents of triethylamine are 
sequentially treated with isobutyl chloroformate and N- 
hydroxymethyl-N-met±ylamine hydrochloride to give the 
Weinreb amides 7. In step two, the amides 7 are reacted 
with methylmagnesium bromide to give the corresponding 

10 acetophenones 8. In step three, the acetophenones 6 are 
either treated with bromine in acetic acid to give the 
corresponding bromoacetophenones 9 or chlorotrimethylsilane 
in acetonitrile in the presence of triethylamine and sodium 
iodide to give the corresponding phenyl silyl enol ethers 

15 10. 
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Scheme III 



OH 



R 9 
11 



1. Cl-CO-OCH 2 CH(CH 3 ) 2 , THF, 

0°C, N(C 2 H S > 3 

2. HN(CH 3 )0CH 3 HC1, N(C 2 H 5 ) 3 



,OCH 3 




12 



CHjMgBr, 
THF, 0°C 




(CH 3 ) 3 Si-Cl, Nal, 
N(C 2 H S ) 3/ CH 3 CN 



,Si(CH 3 ) 3 



R'^Y^R" 



15 
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Synthetic Scheme III shows the three step 
procedure used to prepare the 2- (bromoacetyl) pyridines 14 
and the 2-pyridinyl silyl «nol ethers 15 from commercially 
available picolinic acids 11. in step one, a THF solution 
5 at 0°C of the picolinic acids 11 and two equivalents of 
triethylamine are sequentially treated with isobutyl 
chloroformate and N-hydroxymethyl-N-methylamine 
hydrochloride to give the Weinreb amides 12. In step two, 
the amides 12 are reacted with methylmagnesium bromide to 

10 give the corresponding 2-acetylpyridines 13* In step 
three, the 2-acetylpyridines 13 are either treated with 
bromine in acetic acid to give the corresponding 2- 
(bromoacetyl) pyridines 14 or chlorotrimethylsilane in 
acetonitrile in the presence of triethylamine and sodium 

15 iodide to give the corresponding 2-pyridinyl silyl enol 
ethers 15. 
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Scheme TV 

R 6 0 

iV°" 

R 9 



R 6 O 



R8 



CH 2 -Br 



R9 
19 



16 



1. Cl-CO-OCH 2 CH(CH 3 ) 2 , THF, 

0°C, N(C 2 H 5 ) 3 

2. HN(CH 3 )0CH 3 HC1, N(C 2 H 5 ) 3 



R« 0 



/ 

N 



R8 




R9 
17 



CH 3 MgBr, 
THF, 0°C 



R 6 0 




CH 3 



Rio 



R9 
18 



(CH 3 ) 3 Si-Cl, Nal, 
N(C 2 H 5 ) 3 , CH 3 CN 



R« o' 

■ R io 



,Si(CH 3 ) 3 



RS^f^RXO 



R9 
20 
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Synthetic Scheme IV shows the three step 
procedure used to prepare the 3 -(bromoacetyl) pyridines 19 
and the 3-pyridinyl silyl enol ethers 20 from commercially 
available nicotinic acids 16. In step one, a THF solution 
5 at 0°C of the nicotinic acids 16 and two equivalents of 
triethylamine are sequentially treated with isobutyl 
chloro formate and N-hydroxymethyl-N-methylamine 
hydrochloride to give the Weinreb amides 17. in step two, 
the amides 17 are reacted with methylmagnesium bromide to 

10 give the corresponding 3-acetylpyridines 18. In step 
three, the 3-acetylpyridines 18 are either treated with 
bromine in acetic acid to give the corresponding 3- 
(bromoacetyl) pyridines 19 or chlorotrimethylsilane in 
acetonitrile in the presence of triethylamine and sodium 

15 iodide to give the corresponding 3-pyridinyl silyl enol 
ethers 20. 
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R 6 0 



CH 2 -Br 



R9 

24 




1. Cl-CO-OCH 2 CH(CH 3 ) 2 , THF, 

0 9 C, N(C 2 H 5 ) 3 

2. HN(CH 3 )0CH 3 HC1, N(C 2 H 5 ) 3 



R 6 0 



,OCH 3 




CH 3 MgBr , 
THF, 0°C 



R6 0 




(CH 3 ) 3 Si-Cl, Nal, 
N{C 2 H 5 ) 3 , CH 3 CN 



R« O' 



,Si(CH 3 ) 3 



R« 
25 
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Synthetic Scheme V shows the three step procedure 
used to prepare 'the 4- (bromoacetyl) pyridines 24 and the 4- 
pyridinyl silyl enol ethers 25 from commercially available 
isonicotinic acids 21. In step one, a THF solution at 0°C 
of the isonicotinic acids 21 and two equivalents of 
trie thy lamine are sequentially treated with isobutyl 
chlorpformate and N-hy droxyme thy 1-N-methy lamine 
hydrochloride to give the Weinreb amides 22. In step two, 
the amides 22 are reacted with methylmagnesium bromide to 
give the corresponding 4-acetylpyridines 23. In step 
three, the 4-acetylpyridines 23 are either treated with 
bromine in acetic acid to give the corresponding 4- 
(bromoacetyl) pyridines 24 or chlorotrimethylsilane in 
acetonitrile in the presence of triethylamine and sodium 
iodide to give the corresponding 4-pyridinyl silyl enol 
ethers 25. 
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N y R6 1 .NBS, J* 6 l.NaOH, . r€ 

R 9 R 10 R 9 Rio R P R io 

32 33 



CH 2 C0 2 H 



34 



Kj* 1.M6S, R' R* 1>Ifa oH. R6 



R 9 R 10 DMF R* Rio R»\i< 



35 . _ 36 



CH 2 C0 2 H 

R 10 



37 



Synthetic Scheme VI shows the two step 
procedures which can be used to prepare the phienylacetic 
5 acids 28, 2-pyridinylacetic acids 31, 3 -pyridinylacetic 
acids 34, and 4 -pyridinylacetic acids 37 from 
commercially available toluenes 26, 2-picolines 29, 3- 
picolines 32, and 4-picolines 35, respectively. In step 
one, toluenes 26, 2-picolines 29, 3-picolines 32, and 4- 
10 picolines 35 are sequentially treated with N- 

bromosuccinimide (NBS) in carbon tetrachloride at reflux 
in the presence of a free radical initiat r, e.g., 2,2'- 
azobis(2-methylpropionitrile) (AIBN) , and potassium 
cyanide in DMF to give the corresponding 
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phenylacetonitriles 27,' 2-pyridinylacetonitriles 30, 3- 
pyridinylacetonitriles 33, and 4-pyridinylacetonitriles 
36, respectively. In step two, phenylacetonitriles 27, 
2-pyri.dinylacetonitriles 30, 3-pyridinylacetonitriles 33, 
5 and 4-pyridinylacetonitriles 36 are hydrolyzed with 
aqueous sodium hydroxide; acidification provides the 
phenylacetic acids 28, 2-pyridinylacetic acids 31, 3- 
pyridinylacetic acids 34, and 4-pyridinylacetic acids 37, 
respectively, 

10 

Scheme VTI 




N<C 2 H 5 ) 3 , PISA, 
4 k mol sieves, 
CH3CN, A 




41 
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Synthetic Scheme VII shows th four step 
procedure used to prepare the cis-2,3-diaryl-1.4-dichloro- 
2-butenes 41 from the bromoacetophenones 4 (prepared in 
Synthetic Scheme I) and the phenylacetic acids 28 (prepared 
in Synthetic Scheme VI) . In step one, bromoacetophenones 4 
are reacted with phenylacetic acids 28 in acetonitrile in 
the presence of triethylamine to give the corresponding 
esters 38. in step two, the esters 38 are cyclized to the 
corresponding furanones 39 on treatment with p- 
toluenesulfonic acid (PTSA) and triethylamine in the 
presence of 4 A molecular sieves in acetonitrile at reflux, 
in step three, the furanones 39 are reacted with 
diisobutylaluminum hydride (DIBAL) to give the 
corresponding cis-diols 40. in step four, the cis-diols 
40 are reacted with thionyl chloride in DMF at 5°C to give 
the corresponding cis-2,3-diaryl-l,4-dichloro-2-butenes 41. 
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H 3 C0 2 C CO2CH3 
42 



DIBAL, 
TOP, -78°C 




Synthetic Scheme VIII shows the five step 
procedure used to prepare the 5, 6-diarylspiro[2 .4]hepta- 
5 4,6-dienes 46 from the cis- 2, 3 -diary 1-1, 4-dichloro-2- 
butenes 41 (prepared in Synthetic Scheme VII) . In step 
one, the cis-2, 3-diaryl-l, 4-dichloro-2-butenes 41 are 
reacted with dimethyl malonate in DMF in the presence of 
two equivalents of lithium hydride to give the 
10 corresponding 4,4-dicarbomethoxycyclopentenes 42. In step 
two, the 4, 4-dicarbomethoxycyclopentenes 42 are reacted 
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with DIBAL in THF to give the corresponding 4,4- 
di(hydroxymethyl)cyclopentenes 43. m step three, the 
4,4-di(hydroxymethyl)cyclopentenes 43 are reacted with p- 
toluenesulfonyl chloride (TsCl) in pyridine to give the 
5 corresponding 4,4-ditosylates 44. in step four, the 4,4- 
ditosylates 44 are reacted with metallic zinc and sodium 
iodide in DMF at 150°C to give 5, 6-diarylspiro[2.4]hept-5- 
ene6 45. In step five, the spiro[2 .4]hept-5-enes 45 are 
first reacted with m-chloroperoxybenzoic acid (MCPBA) in 
10 methylene chloride at ambient temperature to give the 

corresponding epoxides which are subsequently reacted with 
sodium acetate in acetic acid/water (9:1) at 80°C to give 
the 5 , 6-diarylspiro [2.4] hepta-4 , 6-diene antiinflammatory 
agents 46 of this invention. 

15 
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Scheme IX 




N(C 2 H 5 ) 3 , PTSA, 
4 k tool sieves, 
CH 3 CN, A 




SOCl 2 , 
DMF, 5°C 




Synthetic Scheme IX shows the four step procedure 
used to prepare the cis-2- (2-pyridinyl) -3-aryl-l,4- 
5 dichloro-2-butenes 50 from the bromoacetophenones 4 

(prepared in Synthetic Scheme I) and the 2-pyridinylacetic 
acids 31 (prepared in Synthetic Scheme VT) . In step one, 
bromoacetophenones 4 are reacted with 2-pyridinylacetic 
acids 31 in acetonitrile in the presence of triethylamine 
10 to give the corresponding esters 47. In step two, the 
esters 47 are cyclized to the corresponding furanones 48 
on treatment with p-toluenesulfonic acid (PTSA) and 
triethylamine in the presence of 4 A molecular sieves in 
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acetonitrile at reflux. In step three, the furanones 48 
are reacted with diisobutylaluminum hydride (DIBAL) to give 
the corresponding cis-diols 49. In step four, the cis- 
diols 49 are reacted with thionyl chloride in DMF at 5°C to 
5 give the corresponding cis-2- (2-pyridinyl) -3-aryl-l,4- 
dichloro-2-butenes 50. 

Scheme X 




DIBAL, 
THF, -78°C 




Zn°, Nal, 
EMF, 150°C 
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Synthetic Scheme X shows the fiv step procedure 
used to prepare the 5- (2-pyridinyl) -6-arylspiro[2.4]hepta- 
4,6-dienes S5 from the cis-2- (2-pyridinyl) -3-aryl-l, 4- 
dichloro-2-butenes 50 (prepared in Synthetic Scheme IX) . 
5 In step one, the cis-2- (2-pyridinyl) -3 -aryl-1, 4-dichloro- 
2-butenes 50 are reacted with dimethyl malonate in DMF in 
the presence of two equivalents of lithium hydride to give 
the corresponding 4, 4-dicarbomethoxycyclopentenes 51. In 
step two, the 4, 4-dicarbomethoxycyclopentenes 51 are 

10 reacted with DIBAL in THF to give the corresponding 4,4- 
di(hydroxymethyl)cyclopentenes 52. In step three, the 
4,4-di(hydroxymethyl)cyclopentenes 52 are reacted with p- 
toluenesulfonyl chloride (TsCl) in pyridine to give the 
corresponding 4 , 4-ditosylates 53. in step four, the 4,4- 

15 ditosylates 53 are reacted with metallic zinc and sodium 
iodide in DMF at 150°C to give 5- (2-pyridinyl) -6- 
arylspiro[2.4]hept-5-enes 54. in step five, the 
spiro[2.4]hept-5-enes 54 are first reacted with jn- 
chloroperoxybenzoic acid (MCPBA) in methylene chloride at 

20 ambient temperature to give the corresponding epoxides 
which are subsequently reacted with sodium acetate in 
acetic acid/water (9:1) at 80°C to give the 5-(2- 
pyridiny 1 ) - 6 -ary lspiro [2.4] hepta- 4 , 6 -diene 
antiinflammatory agents 55 of this invention. 



25 
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Scheme XI 



34 
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Synthetic Scheme XI shows the four step 
procedure used to prepare the cis-2- (3-pyridinyl) -3-aryl- 
l,4-dichloro-2-butenes 59 from the bromoacetophenones 4 
(prepared in Synthetic Scheme I) and the 3-pyridinylacetic 
acids 34 (prepared in Synthetic Scheme VI) . in step one, 
bromoacetophenones 4 are reacted with 3-pyridinylacetic 
acids 34 in acetonitrile in the presence of triethylamine 
to give the corresponding esters 56. in step two, the 
esters 56 are cyclized to the corresponding furanones 57 
on treatment with p-toluenesulfonic acid (PTSA) and 
triethylamine in the presence of 4 A molecular sieves in 
acetonitrile at reflux, m step three, the furanones 57 
are reacted with diisobutylaluminum hydride (DIBAL) to 
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give the corresponding cis-diols 58. in step four, the 
cis-diols 58 are reacted with thionyl chloride in DMF at 
5°C to give the corresponding cis-2 - ( 3 -pyridinyl ) -3 -ary 1- 
1, 4-dichloro-2-butenes 59. 

Scheme XII 




59 
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2.NaOAc, 80°C, 
AcOH/H 2 0 
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64 



Synthetic Scheme XII shows the five step 
procedure used to prepare the 5- (3-pyridinyl) -6- 
10 arylspiro[2.4]hepta-4, 6-dienes 64 from the cis-2- {3- 

pyridinyl) -3-aryl-l, 4-dichloro-2-butenes 59 (prepared in 
Synthetic Scheme XI). m step one, the cis-2- (3- 
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pyridinyl) -3-aryl-l, 4-dichloro-2-butenes 59 are reacted 
with dimethyl malonate in DMF in the presence of two 
equivalents of lithium hydride to give the corresponding 
4,4-dicarbomethoxycyclopentenes 60. In step two, the 
5 4,4-dicarbomethoxycyclopentenes 60 are reacted with DIBAL 
in THF to give the corresponding 4, 4-di (hydroxymethyl) 
cyclopentenes 61. In step three, the 4,4- 
di(hydroxymethyl)cyclopentenes 61 are reacted with p- 
toluenesulfonyl chloride (TsCl) in pyridine to give the 

10 corresponding 4,4-ditosylates 62. in step four, the 4,4- 
ditosylates 62 are reacted with metallic zinc and sodium 
iodide in DMF at 150°C to give 5- (3 -pyridinyl) -6- 
arylspiro[2.4]hept-5-enes 63. In step five, the 
spiro[2.4]hept-5-enes 63 are first reacted with m- 

15 chloroperoxybenzoic acid (MCPBA) in methylene chloride at 
ambient temperature to give the corresponding epoxides 
which are subsequently reacted with sodium acetate in 
acetic acid/water (9:1) at 80°C to give the 5- (3- 
pyridinyl) -6-arylspiro [2 . 4] hepta-4 , 6-diene 

20 antiinflammatory agents 64 of this invention. 
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Scheme XIII 
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Synthetic Scheme XIII shows the four step 
procedure used to prepare the cis-2- (4-pyridinyl) -3-aryl- 
5 l r 4-dichloro-2-butenes 68 from the bromoacetophenones 4 
(prepared in Synthetic Scheme I) and the 4-pyridinylacetic 
acids 37 (prepared in Synthetic Scheme VI) . In step one, 
bromoacetophenones 4 are reacted with 4-pyridinylacetic 
acids 37 in acetonitrile in the presence of triethylamine 
10 to give the corresponding esters 65. In step two, the 
esters 65 are cyclized to the corresponding furanones 66 
on treatment with p-toluenesulfonic acid (PTSA) and 
triethylamine in the presence of 4 A molecular sieves in 
acetonitrile at reflux. In step three, the furanones 66 
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are reacted with diisobutylaluminum hydride (DIBAL) to 
give the corresponding cis-diols 67. In step four, the 
cis-diols 67 are reacted with thionyl chloride in DMF at 
5°C to give the corresponding cis-2- (4-pyridinyl) -3-aryl- 
5 l,4-dichloro-2-butenes 68. 



Scheme XIV 




1 DIBAL, 
THF, -78°C 
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Synthetic Scheme XIV shows the five step 
10 procedure used to prepare the 5- (4-pyridinyl ) -6- 

arylspiro[2.4]hepta-4,6-dienes 73 from the cis-2- (4- 
pyridinyl) -3-aryl-l, 4-dichloro-2-butenes 68 (prepared in 
Synthetic Scheme XIII) . m step one, the cis-2- (4- 
pyridinyl) -3-aryl-l, 4-dichloro-2-butenes 68 are reacted 
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with dimethyl malonate in DMF in the presence of two 
equivalents of lithium hydride, to give the corresponding 
4,4-dicarbomethoxycyclopentenes 69. In step two, the 
4, 4 -dicarbomethoxy cyclopentenes 69 are reacted with DIBAL 
5 in THF to give the corresponding 4, 4-di (hydroxymethyl) 
cyclopentenes 70. In step three, the 4,4- 
di (hydroxymethyl ) cyclopentenes 70 are reacted with p- 
toluenesulfonyl chloride (TsCl) in pyridine to give the 
corresponding 4, 4-ditosylates 71. In step four, the 4,4- 

10 ditosylates 71 are reacted with metallic zinc and sodium 
iodide in DMF at 150°C to give 5-(4-pyridinyl)-6- 
arylspiro[2.4]hept-5-enes 72. In step five, the 
spiroI2.4]hept-5-enes 72 are first reacted with m- 
chloroperoxybenzoic acid (MCPBA) in methylene chloride at 

15 ambient temperature to give the corresponding epoxides 
which are subsequently reacted with sodium acetate in 
acetic acid/water (9:1) at 80°C to give the 5- (4- 
pyridinyl ) -6-arylspiro [2.4] hepta-4 , 6-diene 
antiinflammatory agents 73 of this invention. 
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Synthetic Scheme XV shows a two step procedure 
which can be used to prepare the dialkylated compounds 
5 75, 76, 77 and 78. In step one, dimethyl malonate and 
sodium hydride in DMF is reacted with the 
bromoacetophenones 4 (prepared in Synthetic Scheme I) to 
give the monoalkylated compounds 74, in step two, the 
monoalkylated compounds 74 are reacted with the 
10 bromoacetophenones 9 (prepared in Synthetic Scheme II), 
the 2 -(bromoacetyl) pyridines 14 (prepared in Synthetic 
Scheme III), the 3- (bromoacetyl) pyridines 19 (prepared in 
Synthetic Scheme IV), and the 4- (bromoacetyl) pyridines 24 
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(prepared in Synthetic Scheme V) in DMF in the presence of 
sodium hydride to give the dialkylated compounds 75, 76, 
77 and 78, respectively. 



Scheme XVI 



5 




WO 95/30652 



PCT/DS95/04789 



72 

Synthetic Scheme XVI shows an alternative 
procedure which can be used to prepare the 4,4- 
dicarbomethoxycyclopentenes 42, SI, 60 and 69 from the 
dialkylated compounds 75, 76, 77 and 78, respectively 
5 (prepared in Synthetic Scheme XV) . The dialkylated 
compounds 75, 76, 77 and 78 are reacted with metallic 
zinc and titanium (IV) chloride in THF to give the 4,4- 
dicarbomethoxycyclopentenes 42, 51, 60 and 69, 
respectively. By procedures outlined in Schemes VIII, X, 

10 XII, and XIV, 42, 51, 60, and 69 can be converted to the 
5 , 6-diarylspiro [2 . 4] hepta-4, 6-diene antiinflammatory 
agents 46, 5- (2-pyridinyl) -6-arylspiro[2.4]hepta-4,6- 
diene antiinflammatory agents 55, 5-(3-pyridinyl)-6- 
arylspiro[2.4] hepta-4, 6-diene antiinflammatory agents 

15 64, and 5- (4-pyridinyl) -6-arylspiro[ 2. 4] hepta-4, 6-diene 
antiinflammatory agents 73, respectively, of this 
invention. 



WO 95/30652 



PCT/US95/04789 



, .Si(CH 3 ) 3 
R 1 0 



R 4 



O 

6(n = 1 # 
TiCl 4 , CH 2 C1 2 , 



2) 




(CH 2 ) n 



TFAA, N(C 2 H 5 ) 3 . 
CH 2 C1 2 , 0 °C 




(CH 2 ) C 



73 



Scheme XVII 



TiCl< 



CH 2 C1 2 



10 



R 4 •! R 9 

(n - 1,2) 



R3^S^R 5 R"-S^ r8 

R 4 » R 9 

(n = 1,2) 



20 



as 





Synthetic Scheme XVII shows the three step 
procedure used to prepare the cycloalkyldiketones 81 , 82, 
5 83 and 84 from the phenyl siiyl enol ethers 5 (prepared 
in Synthetic Scheme I) and cycloalkanones (n = 1,2) . In 
st p one, the silyl enol ethers 5 are reacted with 
cycloalkanones (n » 1,2) in methylene chloride in the 
presenc of titanium (IV) chlorid to give the 



WO 95/30652 



PCT/US95/04789 



74 

corresponding cycloalkanols 79. in seep two, the 
cycloalkanols 79 are dehydrated with trifluoroacetic 
anhydride and triethylamine in methylene chloride at 0°C 
to give the corresponding conjugated exocyclic olefins 
5 80. in step three, the olefins 80 are reacted with the 
phenyl silyl enol ethers 10 (prepared in Synthetic Scheme 
II) , 2-pyridinyl silyl enol ethers 15 (prepared in 
Synthetic Scheme III) , 3-pyridinyl silyl enol ethers 20 
(prepared in Synthetic Scheme IV), and 4-pyridinyl silyl 
10 enol ethers 25 (prepared in Synthetic Scheme V) to give 
the cycloalkyldiketones (n = 1,2) 81, 82, 83 and 84, 
respectively. 
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Synthetic Scheme XVIII shows the procedures 
used to prepare 6,7-diarylspiro[3 .4]oct-6-enes 85 (n = 1) 
5 and 2,3-diarylspiro[4.4]non-2-enes 85 (n = 2), 6-(2- 
pyridinyl) -7-arylspiro[3.4]oct-6-enes 86 (n = 1) and 2- 
(2-pyridinyl)-3-arylspiro[4.4]non-2-enes 86 (n = 2), 6- 
(3-pyridinyl)-7-arylspiro[3.4]oct-6-enes 87 (n = 1) and 
2-(3-pyridinyl)-3-arylspiro[4.4]non-2-enes 87 (n = 2), 
10 and 6-(4-pyridinyl)-7-arylspiro[3.4]oct-6-enes 88 (n = 1) 
and 2-(4-pyridinyl)-3-arylspiro[4.4]non-2-enes 88 (n = 2) 
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from cycloalkyldiketones (n = 1,2) 81, 82, 83 and 84, 
respectively (prepared in Synthetic Scheme XVII) . The 
cycloalkyldiketones (n = 1,2) 81, 82, 83 and 84 are 
reacted with metallic zinc and titanium (IV) chloride in 
5 THF to give 6,7-diarylspiro[3.4]oct-6-enes 85 (n = 1) and 
2,3-diarylspiro[4.41non-2-enes 85 (n =2), 6-(2- 
pyridinyl)-7-arylspirot3.4]oct-6-enes 86 (n = 1) and 2- 
(2-pyridinyl) -3-arylspiro[4.4]non-2-enes 86 (n = 2), the 
6-(3-pyridinyl)-7-arylspiro[3.4]oct-6-enes 87 (n = 1) and 
10 2-(3-pyridinyl)-3-arylspiro [4.4]non-2-enes 87 (n = 2), 
and the 6- (4-pyridinyl) -7-aryl spiro[3.4]oct-6-enes 88 (n 
= 1) and 2- (4-pyridinyl) -3-arylspiro[4.4]non-2-enes 88 (n 
=2), respectively. 
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Scheme XIX 
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Synthetic Scheme XIX shows the procedures which 
can be used to prepare 6,7-diarylspiro[3 -4]octa-5,7-dienes 
89 (n = 1) and 2, 3-diarylspiro [4.4]nona-l,3-dienes 89 (n 
= 2), 6-{2-pyridinyl)-7-arylspiro[3.4]octa-5,7-dienes 90 
(n = 1) and 2-(2-pyridinyl)-3-arylspiro[4.4]nona-l,3- 
dienes 90 (n = 2), 6- (3-pyridinyl) -7-arylspiro [3 .4]octa- 
5,7-dienes 91 (n = 1) and 2- (3-pyridinyl) -3- 
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arylspiro[4.4]nona-l,3-dienes 91 (n = 2), and 6-(4- 
pyridinyl)-7-arylspiro[3,4]octa-5,7-dienes 92 (n e 1) and 
2-(4-pyridinyl)-3-arylspiro[4.4]nona-l,3-dienes 92 (n = 
2) from 85, 86, 87 and 88, respectively (prepared in 
Synthetic Scheme XVTII) . The spirocyclopentenes 85, 86, 
87 and 88 are first reacted with m-chloroperoxybenzoic 
acid (MCPBA) in methylene chloride at ambient temperature 
to give the corresponding epoxides which are subsequently 
reacted with sodium acetate in acetic acid/water (9:1) at 
80°C to give the 6,7-diarylspiro{3 .4]octa-5,7-diene 
antiinflammatory agents 89 (n = 1) and 2, 3 -diary Ispiro 
[4.4]non-l,3-diene antiinflammatory agents 89 (n » 2), 6- 
( 2 -pyridinyl ) -7 -ary Ispiro [3.4] octa- 5 , 7 -diene 
antiinflammatory agents 90 (n » l) and 2- (2 -pyridinyl) -3- 
15 arylspiro[4.4]nona-l,3-diene antiinflammatory agents 90 
(n = 2), 6-(3-pyridinyl)-7-arylspiro[3.4]octa-5,7-diene 
antiinflammatory agents 91 (n = 1) and 2- (3 -pyridinyl) -3- 
arylspiro[4.4]nona-l,3-diene antiinflammatory agents 91 
(n = 2), and 6- (4-pyridinyl) -7-arylspiro[3.4]octa-5,7- 
diene antiinflammatory agents 92 (n = 1) and 2- (4- 
pyridinyl ) -3 -ary Ispiro [4.4] nona-1 , 3 -diene 
antiinflammatory agents 92 (n = 2) , respectively, of this 
invention . 
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Synthetic Scheme XX shows the three step 
procedure used to prepare sulfonamide antiinflammatory 
agents 93 from their corresponding methyl sulfones 93. 
30 In step one, a THF solution of the methyl sulfones 93 at 
-78°C are treated with an alkyllithium reagent, e.g., 
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methyllithium, n-butyllithium, etc. In step two, the 
anions generated in step one is treated with an 
organoborane, e.g., triethylborane , tributy Iborane , 
etc., at -78°C then allowed to warm to ambient 
5 temperature prior to stirring at reflux. In step three, 
an aqueous solution of sodium acetate and hydroxyamine- 
O-sulfonic acid is added to provide the corresponding 
sulfonamide antiinflammatory agents 94 of this 
invention. 

10 

The following examples contain detailed 
descriptions of the methods of preparation of compounds 
of Formula I -VI. These detailed descriptions fall within 
the scope, and serve to exemplify, the above described 

15 General Synthetic Procedures which form part of the 

invention. These detailed descriptions are presented for 
illustrative purposes only and are not intended as a 
restriction on the scope of the invention. All parts are 
by weight and temperatures are in Degrees centigrade 

20 unless otherwise indicated. 



Example 1 




5-(4-Fluorophenyl) -6 - [4- 
25 (methylsulfonyl) phenyl] spiro [2 • 4] hepta-4 , 6-diene 

Steft Is Preparation of 4-(mefchvl^in)acetonhenone 

To a stirred solution of 50 g (340 mmol) of 4- 
30 (methylthio)benzonitrile in 2 L of THF at -78°C under an 
atmosphere of nitrogen was added 282 mL (390 mmol) of 
methyllithium (1.4 M in diethyl ether) over a period of 
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ten minutes. The solution was stirred at -78°C for one 
hour, and then the dry ice bath was removed. After five 
hours, 100 ml* of water followed by 200 mL of 3N 
hydrochloric acid were added to the reaction mixture and 
5 it was stirred overnight. Concentration jji vacuo gave a 
residue which was partitioned between ethyl acetate and 
water. The water layer was extracted with three portions 
of ethyl acetate and the combined ethyl acetate layers 
were dried (MgS04) . Concentration in vacuo gave 58 g of 
10 crude (4-methylthio)acetophenone as a solid: NMR {CDCI3) 
6 2.52 (s, 3H), 2.57 <s, 3H) , 7.26 (d, £ = 9 Hz, 2H) , 
7.87 (d, £ = 9 HZ, 2H) . 

StSP 2; Preparation Of 4-(TTlft1-hvl fi n]fnnvn a rprnnhonnno 

15 

To a solution of 11.73 g (71.1 mmol) of 4- 
(methylsulfonyl)acetophenone (prepared in Step 1) in 500 
mL of dichlorome thane at ambient temperature was added 
61.14 g (177 mmol) of m-chloroperoxybenzoic acid (50%) 

20 (MCPBA) in portions over 20 minutes. The reaction was 
stirred for two hours, quenched slowly with aqueous 
sodium bisulfite, washed with three 100 mL portions of 
saturated sodium bicarbonate, dried (MgS04>, and 
concentrated ia vacuo to give 11.91 g (91%) of (4- 

25 methylsulfoftyd)acetophenone as a colorless solid: NMR 

(CDCI3) 8 2.67 (s, 3H), 3.08 (s, 3H) , 8.06 (d, £ = 9 Hz, 
2H) , 8.14 (d, I ■ 9 Hz, 2H) . 

Step 3; Preparation of 2-hrnmn-A'-tm*ryrvi m iit am ,i) 

30 acetonhenonp 

To a stirred solution of 11.91 g (60.5 mmol) 
of 4~{methylsulfonyl)acetophenone (prepared in Step 2) 
in 133 mL of glacial acetic acid and 0.11 mL of 
35 hydrochloric acid at ambient temperature was added a 
solution of 8.22 g (51.4 mmol) of bromine in 9.3 mL of 
glacial acetic acid over a period of three hours. The 
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reaction mixture was diluted with 500 mL of water and 
extracted with chloroform. The combined extracts were 
dried (MgS04> and concentrated ia vacuo to give 15.7 g 
of crude 2-bromo-(4 ' -methylsulf onyl ) acetophenone as a 
5 solid: NMR (CDC1 3 ) 8 3.10 (s, 3H) , 4.45 (s, 2H) , 8.08 (d, 
i = 9 Hz, 2H), 8.17 (d, & = 9 Hz, 2H) . 

SteP ,4; Preparation of 3- IA-* ] unronhgnvU -1- f2- f A- 

(metftYlBMl fniTVl )Phenvl 1 -S-ovoethoxvlethanong 

10 

To a stirred solution of 4.45 g (28.9 tnmol) of 
4-fluorophenylacetic acid in 3.26 g (31.8 mmol) of 
triethylamine and 275 mL of acetonitrile was added 8.9 g 
(28.9 mmol) of 2-bromo-4 '- (methylsulf onyl) acetophenone 

15 (prepared in Step 3) at ambient temperature. The 
reaction mixture was stirred for 30 minutes, 
concentrated in vacuo, and partitioned between ethyl 
acetate and water. The organic phase was dried (MgS04) 
and concentrated injacua. Purification by silica gel 

20 chromatography with ethyl acetate /hexane (1:1) gave 6.87 
g (68%) of 2-(4-fluorophenyl)-l-[2-[4- 
(methy lsulf onyl) phenyl ]-2-oxoethoxy]ethanone as a 
colorless solid: NMR (CDCI3) 8 3.08 (s, 3H) . 3.79 (s, 
2H). 5.35 (s, 2H), 7.06 (s, t, £ = 9 Hz, 2H) , 7.32 (dd. 

25 J = 6 and 9 Hz, 2H) , 8.06 (s, 4H) . 

StSE_5i Preparation of 3- U-flnoronhsnvl \ -A- f IA- 
methvlgul fnn Y l)nhPT W n -!iH.f,ir a Ti.;.nn a 

30 Under nitrogen, 4.10 g (11.7 mmol) of 2-(4- 

f luorophenyl) -1- [2- [4- (methylsulf onyDphenyl] -2- 
oxoethoxy] ethanone (prepared in Step 4), 6.52 mL (46.8 
mmol) of triethylamine, 4.89 g (25.7 mmol) of p- 
toluenesulfonic acid, and 12 g of 4A molecular sieves 

35 were added to 117 mL of acetonitrile and stirred at 
reflux for 16 hours. The reaction mixture was 
concentrated ia vacuo and the residue partitioned 
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between dichloromethane and water. The dichloromethane 
layer was dried (MgS04) and reconcentrated ia vacuo . 
Recrystallization from hexane/ethyl acetate (2:1) gave 
3.65 g (94%) of 3- (4-f luorophenyl) -4- [ (4- 

5 methy lsulfonyl) phenyl ]-5H-furan-2 -one as a solid: mp 

166-167°C; NMR (CDC1 3 ) 8 3.08 (s, 3H) , 5.19 (s, 2H) , 7.10 
(t, jI = 9 Hz, 2H), 7.42 (dd, J = 6 and 9 Hz, 2H) , 7.52 
(d, I = 9 Hz, 2H), 7.97 (d, £ = 9 Hz, 2H) . HRMS. Calc'd 
for C17H13FO4S: 332.0519. Found: 332.0501. Anal . Calc'd 
10 for C17H13FO4S: C, 61.44; H, 3.94; O, 19.26. Found: C, 
61.11; H, 4.06; 0, 19.32. 

StSP 6t Preparation of ?-i^.fii 10 r nn hp W ii.i.n^ 

methv3.SU If onvl )nh»nvl1 -1 . d-Hrhvdrnvv-S-VMit-Pmft 

15 

To a solution of 3.08 g (9.28 mmol) of 3- (4- 
f luorophenyl) -4- [ ( 4 -methylsulfonyl) phenyl] -5H-furan-2- 
one (prepared in Step 5) in 93 mL of tetrahydrofuran 
(THF) at -78°C under an atmosphere of nitrogen was added 

20 20 mL (30 mmol) of diisobutylaluminum hydride (DIBAL) 

(1.5 M in THF) over a 10 minute period. The solution was 
stirred at -78°C for 20 minutes, allowed to warm to 
ambient temperature, and stirred overnight. An 
additional 15 mL (22 mmol) aliquot of DIBAL was added 

25 and stirring was continued for 2 hours. The reaction was 
cooled to -78°C, treated dropwise with 25 mL of acetone, 
warmed to room temperature, and slowly treated with 25 
mL of water. The mixture was stirred for 30 minutes 
prior to the careful addition of 35 mL of 1.2 N sodium 

30 hydroxide. The mixture was extracted with ethyl acetate, 
washed with 1 N hydrochloric acid followed by brine, 
dried (MgSC-4), and concentrated in vacuo to give 3.8 g 
of crude 2- (4-f luorophenyl) -3- [ (4- 

.methylsulfonyl)phenyl]-l,4-dihydroxy-2-butene as a 
35 colorless oil: NMR (CDCI3) 5 2.98 (s, 3H) , 4.60 (d,. i = 6 
Hz, 4H), 6.8 (t, £ = 9 Hz, 2H) , 6,94-7.02 (m, 2H) , 7.22 
(d, £ = 9 Hz, 2H), 7.65 (d, £ = 9 Hz, 2H) . 
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t 

Step 7; Preparation of a-u-f in Q r QP h»nvn -i-f m- 

methvlSUl fonvl InhPnvll -I . A-H4chloro-?-hnt-»nP 

5 To a solution of 3.5 g (7.62 mmol) of crude 2- 

(4-f luorophenyl) -3- [ ( 4 -methylsulfonyl) phenyl] -1.4- 
dihydroxy-2-butene (prepared in Step 6) in 58 mL of N,N- 
dimethylformamide (DMF) at 5°C under an atmosphere of 
nitrogen was added dropwise 1.52 mL (20.84 mmol) of 

10 thionyl chloride. The reaction was stirred at 5°C for 22 
hours, stirred at ambient temperature for an additional 
8 hours, and concentrated in vacuo . The residue was 
partitioned between ethyl acetate and water; the ethyl 
acetate phase was dried (MgS04> and concentrated in 

15 yaffle- to give crude 2 - ( 4 - f luorophenyl ) - 3 - [ ( 4 - 

methylsulfonyl)phenyl]-l,4-dichloro-2-butene as a solid: 
NMR (CDC1 3 ) 5 3.0 (s, 3H), 4.55 (d, £ = 3.4 Hz, 4H),*6.86 
(t, J = 9 Hz, 2H), 6.75 (d, J = 8.3 Hz, 2H) , 7.45 (d, £ 
= 9 Hz, 2H) . 

20 

step A' h ' Preparation of l-ra-rA-tiuorophimvii-d.a. 

dicarboinPfchoyvr-vr.inngnt-gn-1 -^i ] -4- 
(methvlsulfonvi i>^ Tf > nf > 

25 To a solution of 1.2 mL (10.5 mmol) of 

dimethyl malonate in 10 mL of DMF under an atmosphere of 
nitrogen was added 215 mg (26.9 mmol) of lithium hydride 
in portions. The resulting suspension was stirred at 
ambient temperature for 20 minutes prior to the addition 

30 of a solution of crude 2- (4-f luorophenyl) -3-[ (4- 

methylsulf onyl) phenyl] -1, 4-dichloro-2-butene (prepared 
in Step 7) in 10 mL of DMF. The reaction was stirred at 
ambient temperature for 15 hours, treated with another 
150 mg (18.8 mmol) of lithium hydride, and stirred for 

35 another 4 hours. The mixture was concentrated in vacuo 
and partitioned between ethyl acetate and water; the 
organic phase was dried (MgS0 4 ), and concentrated in 
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vacuo . The r sidue was chromatographed on silica gel to 
give 1.1 g (34%) of 1- [2- (4-f luorophenyl) -4, 4- 
dicarbomethoxycyclopenten-l-yL] -4- 

(methylsulfonyl) benzene as an oil: NMR (CDCI3) 8 3.03 (s, 
5 3H), 3.55 (s, 4H), 3.79 (s, 6H) , 6.93 (t, i = 9 Hz, 2H) , 
7.11 (dd, jfe 6 and 9 Hz, 2H) , 7.32 (d, J = 9 Hz, 2H) , 
7.77 <d, £ = 9 Hz, 2H) . 

StST? 81 B; Preparation of 1- f 2- luoronhenvll -4 . 4- 

10 dicarbomethQwn/plnnpnhPn-1 -vll Ra- 

cine thy lsu If onvl ) bgnzeng 

To a solution of 7.18 mL (63 ramol) of dimethyl 
malonate in 160 mL of DMF at 0°C under an atmosphere of 

15 nitrogen was added 3.0 g (75 mmol) of sodium hydride (60% 
suspension in oil) . The reaction was stirred at ambient 
temperature for 15 minutes (or until the gas evolution 
has ceased), cooled to -20°C, and treated with 15 g (69 
mmol) of 2-bromo-4' -f luoroacetophenone (Aldrich) in one 

20 portion. The mixture was stirred at ambient temperature 
for 1 hour and then cooled to 0°C; another 75 mmol of 
sodium hydride was added and the resulting mixture 
stirred at ambient temperature for 15 minutes (or until 
the gas evolution has ceased) . The reaction was recooled 

25 to -20°C and"; treated with 19.1 g (69 mmol) of 2-bromo-4'- 
(methylsulfonyl) acetophenone (prepared in Step 3). The 
reaction was stirred at room temperature for 2 hours and 
concentrated in vacuo . The residue was partitioned 
between water and ethyl acetate; the ethyl acetate phase 

30 was dried (MgSC>4) and reconcentrated ia vacuo . The 

residue was chromatographed on silica gel to give 13.8 g 
(51%) of dimethyl 2- [2- (4-f luorophenyl) -2-oxoethyl] -2- [2- 
[4- (methylsulfonyl) phenyl] -2-oxoethyl]propanedioate as an 
oil: NMR (CDCI3) 5 3.06 (s, 3H) , 3.76 (s, 6H) , 4.03 (s, 

35 2H), 4.08 (s, 2H), 7.13 (t, £ = 8.6 Hz, 2H) , 7.97-8.05 [m 
with d at 8.03 (J= 8.7 Hz), 4H] , 8.14 (d, £ = 8.5 Hz, 
2H) . 
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To a vigorously stirred mixture of 50.4 g (771 
mmol) of zinc dust in 640 mL of THF at -78°C under an 
atmosphere of nitrogen was added dropwise 60.4 mL (551 
5 mmol) of titanium (IV) chloride. The reaction was warmed 
to ambient temperature with a water bath and then 
stirred at reflux for 1 hour. To the resulting dark 
mixture under reflux was added a solution of 15 g (32.3 
mmol) of dimethyl 2- [2- (4-f luorophenyD -2-oxoethyl] -2- 

10 [2- [4- (methylsulfonyl) phenyl] -2-oxoethyl] propanedioate 
(prepared above) in 20 mL of THF. The resulting mixture 
was stirred at ambient temperature for 16 hours, 
filtered through a pad of celite, rinsed with ethyl 
acetate, and concentrated in vacuo . The residue was 

15 partitioned between water and ethyl acetate; the organic 
phase was washed with brine, dried (MgS04), and 
concentrated in vacuo. The residue was chromatographed 
on silica gel to give 6.26 g (44%) of l-[2-(4- 
f luorophenyD -4, 4-dicarbomethoxycyclopenten-l-yl] -4- 

20 (methylsulfonyl) benzene which was identical to the 
material prepared in Step 8, Method A. 

Step 9; Preparation of 1- f2- (4-f luoronhenvl) -4 . 4- 
di (hvdroxvmer.hvl ) rvrlongnten-l-vll -4- 
25 (methvlsulfonvl Ibgnggn* 

Under nitrogen, a solution of 1.01 g (2.34 
mmol) of 1- [2- (4-f luorophenyD -4, 4- 
dicarbomethoxycyclopenten-l-yl] -4- 

30 (methylsulfonyl) benzene (prepared in Step 8) in 1.5 mL 
of THF at -78°C was treated with 11.6 mL (11.6 mmol) of 
DIBAL (1.0 M in THF) . The reaction was stirred at 
ambient temperature for 1.5 hours, quenched with acetone 
and aqueous NaOH, extracted with ethyl acetate, dried 

35 (MgS04) , and concentrated in vacuo to give 840 mg of 
crude 1- [2- (4-f luorophenyD -4,4- 
di (hydroxymethyl) cyclopenten-l-yl] -4- 



WO 95/30652 PCT/US95/04789 

86 

(methylsulfonyl) benzene as a colorless oil: NMR (CDCI3) 5 
2.82 (d, £ = 5 Hz, 4H), 3.04 (s, 3H) , 3.86 (d, J> 5 Hz, 
4H), 6.94 (t, i = 9 Hz, 2H) , 7.11 (dd, £ = 5 and 9 Hz, 
2H), 7.33 (d f i = 9 Hz, 2H) , 7.77 (d, i = 9 Hz, 2H) . 

5 

SteP 1Q; Preparation of 1- T2- (4-f lunrnphenvl) -4. 4- 

di (tPSYlmethYl) cvclgpenten-A-Yll -4- 

(mefchvlstilf onvl ) benzene 



10 Under nitrogen, a solution of 2.34 mmol of the 

crude 1-12- (4-f luorophenyl) -4,4- 
di (hydroxymethyl) cyclopenten-l-yl] -4- 
( methylsulfonyl) benzene (prepared in Step 9) in 8 mL of 
pyridine at ambient temperature was treated with 1.2 g 
15 (6.3 mmol) of p-toluenesulfonyl chloride (tosyl 

chloride). The resulting solution was stirred at room 
temperature for 17 hours, concentrated in vacuo , and 
chromatographed on silca gel to give 1.06 g (66% overall 
yield from Step 9) of 1- [2- (4-f luorophenyl) -4,4- 
20 di { tosylmethyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene as a colorless solid: NMR 
(CDC1 3 ) 8 2.46 (s, 6H), 2.73 (s, 3H) , 3.04 (s, 3H) , 4.05 
(s, 4H) # 6.85-7.0 (m, 4H) , 7.20 (d, £ = 8 Hz, 2H) , 7.34 
(d, £ = 8 Hz, 4H), 7.75 (d, £ = 8 Hz, 6H) . 

25 

Step 11; Preparation of 5- (4-f luoronhen vl) -6-T4- 

(methvlsulfonvlphenvl 1 gniro \2 , 41hepfc-5-ene 

Under nitrogen, a solution of 1.02 g (1.49 
30 mmol) of 1- [2- (4-f luorophenyl) -4, 4- 
di (tosylmethyl) cyclopenten-l-yl] -4- 

(methylsulfonyl) benzene (prepared in Step 10) in 24 mL 
of DMF was treated with 3.23 g (21.55 mmol) of sodium 
iodide and 1.61 g (24.63 mmol) of zinc dust. The 
35 reaction was stirred at 150°C for 1.5 hours, 

concentrated in vacuo . and partitioned between water and 
ethyl acetate. The organic phase was washed with sodium 
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sulfite, water, brine, dried (MgS04) , and conceit rated 
in vacuo- The residue was chromatogra:phed;,on silica gel 
to give 437 mg (86%) of 5-(4-fluorophenyl)-6-[4- 
(methylsulf onyl ) phenyl] spiro [2 . 4] 
5 hept-5-ene as a colorless solid: mp 140. 5-142. 0°C; NMR 
(CDC1 3 ) 8 0.69 (s, 4H), 2.92 (s, 4H) , 3.04 (s, 3H) , 6.93 
it, i = 9 Hz, 2H), 7.10 (dd, i- 5 and 9 Hz, 2H) , 7.32 
(d, £ = 8 Hz, 2H), 7.76 (d, £ = 8 Hz, 2H) . HRMS. Calc'd 
for C20H19FO2S: 342.1090. Found: 342.1126. Anal. Calc'd 
10 for C20H19FO2S: C, 70.15; H, 5.59; F, 5.55; S, 9.36. 
Found: C, 70.10; H, 5.69; F, 5.50; S, 9.60. 

Step 12 1 Preparation of 5- M -f luornnhgnvl) -6- f4- 

(methvlsulf onvl ) nhgnvl 1 «rsi ro f 2 . 4 1 hpnta-4 . fi- 
15 diene 

A solution of 500 mg (1.46 mmol) of 5- (4- 
f luoropheny 1 ) -6- [4- 

(methylsulfonyl)pheivl]spirot2.4]hept-5-ene (from Step 

20 11) in 7 mL of dichloromethane was treated with 480 mg 
(55% peroxyacid, 1.53 mmol) of jn-chloroperoxybenzoic 
acid (MCPBA) . The reaction was stirred at ambient 
temperature for 2.5 hours, washed with aqueous saturated 
sodium bisulfite, dried (MgSC^), and concentrated in 

25 vacuo to give a mixture of desired expoxide intermediate 
and jn-chlorobenzoic acid; this crude mixture in 10 mL of 
acetic acid and 1 mL of water was subsequently treated 
with 500 mg (6.1 mmol) of sodium acetate and stirred at 
80°C for 10 hours. The reaction mixture was cooled to 

30 ambient temperature and concentrated in vacuo . The 

residue was partitioned between water and ethyl acetate; 
the organic phase was washed with aqueous saturated 
sodiun bicarbonate, water, brine, dried (MgS04) , and 
reconcentrated in jcacua. Purification by silica gel 

35 chromatography gave 317 mg (64%) of 5- (4-f luorophenyl) - 
6 - [ 4 - ( methy lsul f ony 1 ) phenyl ] 

spiro[2.4]hepta-4, 6-diene as a colorless solid: mp 119- 
128°C (dec); NMR (CDCI3) 8 1.81 (s, 4H) , 3.06 (s, 3H) , 
6.22 (d, J = 2 Hz, 1H), 6.36 d, & * 2 Hz, 1H) , 6.95 (t, 
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i = 8 Hz, 2H), 7.02-7.18 (m, 2H) , 7.33 (d, £ = 8 Hz, 
2H), 7.80 (d, I = 8 Hz, 2H) . MS (FAB) m/e (r 1 
. intensity) 347 (100) (M+Li) . HRMS. Calc'd for 
C20H17FO2S: 340.0933. Found: 340.0952. Anal. Calc'd 
5 for C20H17FO2S: C, 69.29; H, 4.97; F, 5.45. Found: C, 
69.21; H f 5.23; F, 5.81. 



Example 2 




so 2 nh 2 



10 4-[6-(4-Fluorophenyl)spiro[2.4]liepta-4,6- . 

dien-5-yl] benzenesulf onamide 

StCT It Preparation of U-f lunrnnhpnvT^ 

gPiroT 2 , 41henf.-5-en-S-v1 1 benzenesulf onamide 

15 

Under nitrogen, a solution of 90 mg (0.248 
mmol) of 5-(4-fluoro phenyl) -6- [4- 

(methylsulfonyl)phenyl]spiro[2.4]hept-5-ene (the title 
compound of jExample 1) in 1 mL of THF at -78°C was 

20 treated with' 0.21 mL (0.27 mmol) of methyllithium (1.3 M 
in ether) over a period of 2 minutes. The reaction was 
stirred at ambient temperature for 25 minutes, cooled to 
-78°C, and treated with 0.3 mL (0.3 mmol) of 
tributylborane (1.0 M in THF). The resulting dark brown 

25 solution was stirred at ambient temperature for 20 
minutes and then at reflux for 16 hours prior to the 
addition of 350 mg (4.27 mmol) of sodium acetate, 2 mL 
of water, and 250 mg (2.21 mmol) of hydroxyamine-O- 
sulfonic acid. The resulting light orange mixture was 

30 stirred at ambient temperature for 3 hours and the 

aqueous phase extracted with ethyl acetate. The combined 
extracts were washed with water, brine, dried (MgS04), 
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and concentrated ia vacuo . The residue was 
chromatographed on silica gel to give 24 mg (27%) of 4- 
[6-(4-fluoro phenyl)spirof2.4] 

hept-5-en-5-yl]benzenesulfonamide as a colorless solid: 
5 mp 131. 0-133. 0°C; MMR (CDC1 3 ) 6 0.68 (s, 4H) , 2.90 (s, 
3H), 4.81 (s, 2H), 6.92 (t, J = 9 Hz, 2H) , 7.11 (dd. 2 = 
6 and 9 Hz, 2H) , 7.27 (d, a = 9 Hz, 2H) , 7.74 (d, 4 = 9 
Hz, 23). HRMS. Calc'd for Ci 9 Hi 8 FN0 2 S: 344.1121. Found: 
344.12i22. final. Calc'd for [C19H18FNO2S + 0.1 
10 CH3CO2CH2CH3]: C, 66.16; H, 5.38; N, 3.98; S. 9.11. 
Foundr C, 65.86; H, 5.52; N, 3.92; S, 9.57. 

Step 2. Preparation of 4-f fi - (4-fhWnnHonyl ) 
SPiro f 2 . A1hpr>ha-^ . fi-Hi An-^-yl 1 
15 benzanssnlfonamirio 

& solution of 300 mg (0.88. mmol) of 4-[6-(4- 
f luoropheny 1 ) spiro [2.4] hept- 5 -en-5 -y 1 ] benzenesulf onamide 
(from. Step 1) in 5 mL of dichloromethane was treated 
20 with 300 mg (55% peroxyacid, 0.96 mmol) of m- 

chloroperoxybenzoic acid (MCPBA) . The reaction was 
stirred at ambient temperature for 2.5 hours, washed 
with aqueous saturated sodium bisulfite, dried (MgS0 4 ) , 

and concentrated in yacwp to give a mixture of desired 
25 expoxide intermediate and jn-chlorobenzoic acid; this 

crude mixture in 6 mL of acetic acid and 0.6 mL of water 
was subsequently treated with 300 mg (3.7 mmol) of 
sodium acetate and stirred at 80°C for 10 hours. The 
reaction mixture was cooled to ambient temperature and 
30 concentrated in vacuo. The residue was partitioned 
between water and ethyl acetate; the organic phase was 
washed with aqueous saturated sodium bicarbonate, water, 
brine, dried (MgS0 4 ), and reconcentrated in vacuo . 

Purification by silica gel chromatography gave 118 mg 
35 (39%) of 4-[6-(4-fluorophenyl)spiro[2.4]hepta-4,6-dien- 
5 -yl] benzenesulf onamide as a colorless solid: mp 110- 
116°C (dec); NMR (CDCI3) S 1.80 (s, 4H) , 4.81 (br s. 2H) , 

6.21 (d, J = 2 Hz, 1H), 6.33 (d, jr = 2 Hz, 1H) , 6.94 (t. 
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i = 9 HZ, 2H), 7.06-7,15 (m f 2H) , 7.29 d, J[ = 8 Hz, 2H) , 
7.78 (d f jl = 8 Hz, 2H), 

BIOLOGICAL EVALUATION 

5 

Rat Carrageenan Foot Pad Edema Test 

The carrageenan foot edema test was performed 
with materials, reagents and procedures essentially as 

10 described by Winter, et al. (Proc. Soc. Exp. Biol. Med., 
Ill, 544 (1962)). Male Sprague-Dawley rats were 
selected in each group so that the average body weight 
was as close as possible. Rats were fasted with free 
access to water for over sixteen hours prior to the 

15 test. The rats were dosed orally (1 mL) with compounds 
suspended in vehicle containing 0.5% methylcellulose and 
.025% surfactant, or with vehicle alone. One hour later 
a subplantar injection of 0.1 mL of 1% solution of 
carrageenan/ sterile 0.9% saline was administered and the 

20 volume of the injected foot was measured with a 

displacement plethysmometer connected to a pressure 
transducer with a digital indicator. Three hours after 
the injection of the carrageenan, the volume of the foot 
was again measured. The average foot swelling in a 

25 group of drug-treated animals was compared with that of 
a group of placebo-treated animals and the percentage 
inhibition of edema was determined (Otterness and 
Bliven, kflbpratorv Models for Testing Mg &T n P | in Non- 
steroidal Anti-inflammatory p^Hf (J. Lombardino, ed. 

30 1985)). Results are shown in Table I. 

Rat Carrageenan-induced Analgesia Test 

The rat carrageenan analgesia test was 
35 performed with materials, reagents and procedures 

essentially as described by Hargreaves, et al. (Pain, 
32, 77 (1988)). Male Sprague-Dawley rats were treated as 
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previously described for the Carrageenan Foot Pad Edema 
test. Three hours after the injection of the 
carrageenan, the rats were placed in a special 
plexiglass container with a transparent floor having a 
5 high intensity lamp as a radiant heat source, 

positionable under the floor. After an initial twenty 
minute period, thermal stimulation was begun on either 
the injected foot or on the contralateral uninjected 
foot. A photoelectric cell turned off the lamp and timer 

10 when light was interrupted by paw withdrawal. The time 
until the rat withdraws its foot was then measured. The 
withdrawal latency in seconds was determined for the 
control and drug-treated groups, and percent inhibition 
of the hyperalgesic foot withdrawal determined. Results 

15 are shown in Table I. 

TABLE I. 

RAT PAW EDEMA ANALGESIA 

20 % Inhibition % inhibition 

Q 3Qmq/ka body weight <a 10mcr/kg bod y weight 

Example 

1 49 94 



25 



35 



Evaluation of COX I and COX II activity in vitro 

The compounds of this invention exhibited 
30 inhibition in vitro of COX II. The COX II inhibition 
activity of the compounds of this invention illustrated 
in the Examples was determined by the following methods. 



fl. Preparation of recombinant COX hacu l ovirusQS 

A 2.0 kb fragment containing the coding region 
of either human or murine COX-I or human or murine COX- 
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II was cloned into a BamHl site of the baculovirus 
transfer vector pVL1393 (Invitrogen) to generate the 
baculovirus transfer vectors for COX-I and COX-II in a 
manner similar to the method of D.R. O'Reilly et al 
5 [Baculovirus Expression Vectors: A Laboratory Manual 
(1992)). Recombinant baculoviruses were isolated by 
transfecting 4 ng of baculovirus transfer vector DNA 
into SF9 insect cells (2xl0e8) along with 200 ng of 
linearized baculovirus plasmid DNA by the calcium 

10 phosphate method. See M.D. Summers and G.E. Smith, A 
Manual of Methods for Baculovirus Vectors and Insect 
Cell Culture Procdures. Texas Agric. Exp. Station Bull. 
1555 (1987). Recombinant viruses were purified by three 
rounds of plaque purification and high titer (10E7 - 

15 10E8 pfu/ml) stocks of virus were prepared. For large 
scale production, SF9 insect cells were infected in 10 
liter fermentors (0.5 x 10 6 /ml) with the recombinant 
baculovirus stock such that the multiplicity of 
infection was 0.1. After 72 hours the cells were 

20 centrifuged and the cell pellet homogenized in 

Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1% 3-[<3- 
cholamidopropyl) dimethylammonio] -1-propanesulfonate 
(CHAPS) . The homogenate was centrifuged at 10,000xG for 
30 minutes, and the resultant supernatant was stored at 

25 -80°C before* "being assayed for COX activity. 

b. Assay for COX I and COX II activity: 

COX activity was assayed as PGE 2 formed/ng 
30 protein/ time using an ELISA to detect the prostaglandin 
released. CHAPS-solubilized insect cell membranes 
containing the appropriate COX enzyme were incubated in 
a potassium phosphate buffer (50 m, pH 8.0) containing 
epinephrine, phenol, and heme with, the addition of 
35 arachidonic acid (10 nM) . Compounds were pre-incubated 
with the enzyme for 10-20 minutes prior to the addition 
of arachidonic acid. Any reaction between the 
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arachidonic acid and the enzyme was stopped after ten 
minutes at 37°C/room temperature by transferring 40 fil of 
reaction mix into 160 *il ELISA buffer and 25 nM 
indomethacin. The PGE2 formed was measured by standard 
5 ELISA technology (Cayman Chemical) . Results are shown in 
Table II. 

TABLE II. 

10 COX I COX II 

Example 

1 1.3 <.i 
15 

Also embraced within this invention is a class 
of pharmaceutical compositions comprising one or more 
compounds of Formula I in association with one or more 

20 non- toxic, pharmaceutically-acceptable carriers and/or 
diluents and/ or adjuvants (collectively referred to 
herein as "carrier 0 materials) and, if desired, other 
active ingredients. The compounds of the present 
invention may be administered by any suitable route, 

25 preferably in the form of a pharmaceutical composition 
adapted to such a route, and in a dose effective for the 
treatment intended. The compounds and composition may, 
for example, be administered intravascular ly, 
intraperitoneally, subcutaneously, intramuscularly or 

30 topically. 

For oral administration, the pharmaceutical 
composition may be in the form of, for example, a 
tablet, capsule, suspension or liquid. The pharma- 
35 ceutical composition is preferably made in the form of a 
dosage unit containing a particular am unt of the active 
ingredient. Examples of such dosage units are tablets or 
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10 



capsules. The active ingredient may also be administered 
by injection as a composition wherein, for example, 
saline, dextrose or water may be used as a suitable 
carrier. 

The amount of therapeutically active compound 
that is administered and the dosage regimen for treating 
a disease condition with the compounds and/or 
compositions of this invention depends on a variety of 
factors, including the age, weight, sex and medical 
condition of the subject, the severity of the disease, 
the route and frequency of administration, and the 
particular compound employed, and thus may vary widely. 
The pharmaceutical compositions may contain active 
15 ingredient in the range of about 0.1 to 2000 mg, 

preferably in the range of about 0.5 to 500 mg and most 
preferably between about 1 and 100 mg. A daily dose of 
about 0.01 to 100 mg/kg body weight, preferably between 
about 0.1 and about 50 mg/kg body weight and most 
20 preferably between about 1 to 20 mg/kg body weight, may 
be appropriate. The daily dose can be administered in 
one to four doses per day. 

For therapeutic purposes, the compounds of 
25 this invention are ordinarily combined with one or more 
adjuvants appropriate to the indicated route of 
administration, if administered ssl the compounds 
may be admixed with lactose, sucrose, starch powder, 
cellulose esters of alkanoic acids, cellulose alkyl 
30 esters, talc, stearic acid, magnesium stearate, 

magnesium oxide, sodium and calcium salts of phosphoric 
and sulfuric acids, gelatin, acacia gum, sodium 
alginate, polyvinylpyrrolidone, and/or polyvinyl 
alcohol, and then tablet ed or encapsulated for con- 
35 venient administration. Such capsules or tablets may 
contain a controlled-release formulation as may be 
provided in a dispersion of active compound in hydroxy- 
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propylmethyl cellulose. Formulations for parenteral 
administration may be in the form of aqueous or non- 
aqueous isotonic sterile injection solutions or 
suspensions. These solutions and suspensions may be 
5 prepared from sterile powders or granules having one or 
more of the carriers or diluents mentioned for use in 
the formulations for oral administration. The compounds 
may be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, corn oil, cottonseed oil, 
10 peanut oil, sesame oil, benzyl alcohol, sodium chloride, 
and/or various buffers. Other adjuvants and modes of 
administration are well and widely known in the 
pharmaceutical art. 



15 Although this invention has been described 

with respect to specific embodiments, the details of 
these embodiments are not to be construed as 
limitations. 



WO 95/30652 



PCT/US95/04789 



96 



What is claimed is: 



1. A compound of Formula I 

A 

R* 




10 



wherein A is selected from 



R9 Rl° R9 "RIO 




Rfi 



and N 



r» r 10 




r9 Ri° 



wherein each of R 1 through R 10 is 
independently selected from hydrido, halo, alkyl, 
alkoxy, alkyl thio, cyano, haloalkyl, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, hydroxy 1, mercapto, 
15 alkylsulfonyl, haloalkylsulf onyl and sulfamyl; and 

wherein n is a number selected from 0, 1, 2 and 3; or a 
pharmaceutically-acceptable salt thereof. 



2* Compound of Claim 1 wherein each of R 1 
20 through R 10 is independently selected from hydrido, 
halo, lower alkyl, lower alkoxy, lower alkylthio, 
cyano, lower haloalkyl, lower haloalkoxy, lower 
hydroxyalkyl, lower alkoxyalkyl, hydroxy 1, mercapto, 
lower alkylsulfonyl, lower haloalkylsulf onyl and 
25 sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 



30 



3, Compound of Claim 2 wherein each of R 1 
through R 10 is independently selected from hydrido, 
fluoro, chloro, bromo, iodo, methyl, ethyl, n-propyl, 
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isopropyl, butyl, tert -butyl, isobutyl, methoxy, 
ethoxy, propoxy, butoxy, hydroxy 1, mercapto, 
methylthio, ethylthio, cyano, t luoromethyl, 
dif luoromethyl, trif luoromethyl, chloromethyl , 
5 dichloromethyl, trichloromethyl, pentafluoroethyl, 
heptaf luoropropyl , dif luorochloromethyl , 
dichlorofluoromethyl, difluoroethyl, dif luoropropyl, 
dichloroethyl, dichloropropyl , trif luorometho3Qr* 
hydroxymethyl, methoxymethyl , ethoxymethyl, 
10 methylsulfonyl, f luoromethy Isulfonyl, 

difluoromethylsulfonyl, trifluoromethylsulfonyl and 
sulfamyl; or a pharmaceutically-acceptable salt 
thereof. 

15 4. A compound of Formula II 



20 independently selected from hydrido, halo, .alkyl, 
alkoxy, alkyl thio, cyano, haloalkyl, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, hydroxy 1, mercapto, 
alkylsulfonyl, haloalkylsulfonyl and sulfarayl; and 
wherein n is a number selected from 0, 1, 2 and 3; or a 

25 pharmaceutically-acceptable salt thereof. 



is independently selected from hydrido, halo, lower 
30 alkyl, lower alkylthio, cyano, lower haloalkyl, lower 




n 



wherein each of R 1 through R 10 is 



5. Compound of Claim 4 wherein n is a number 
selected from 0, 1 and 2; wherein each of R 1 through R 10 
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haloalkoxy, lower alkoxy, hydroxy 1, mercapto, lower 
hydroxyalkyl, lower alkoxyalkyl, lower alkylsulfonyl, 
lower haloalkylsulfonyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

5 

6. Compound of Claim 5 wherein each of R 1 
through R 10 is independently selected from hydrido, 
fluoro, chloro, bromo, iodo, methyl, ethyl* n-propyl,. 
isopropyl, butyl, tert -butyl, isobutyl, methoxy, 

10 ethoxy, propoxy, butoxy, hydroxy 1, mercapto, 
methylthio, ethylthio, cyano, fluoromethyl, 
difluoromethyl, trifluoromethyl, chloromethyl , 
dichloromethyl, trichloromethy 1 , pentaf luoroethyl, 
hept af luoropropy 1 , di f luorochloromethyl , 

15 dichlorofluoromethyl, dif luoroethyl, dif luoropropy 1, 
dichloroethyl , dichloropropyl , trif luoromethoxy , 
hydroxymethyl, methoxymethyl , ethoxymethyl, 
methylsulf onyl , f luoromethylsulf onyl , 
difluoromethylsulfonyl, trif luoromethylsulf onyl and 

20 sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 

7. Compound of Claim 6 selected from 
compounds, and their pharmaceutically-acceptable salts, 

25 of the group consisting of 

5 -phenyl - 6 - [ 4 - (methy lsul f ony 1 ) phenyl ] spiro [2.4] hepta- 
4, 6-diene; 

5- (4-f luorophenyl) -6- [4- (methylsulf onyl) phenyl] 
3 0 spiro [2.4] hepta -4,6 -diene ; 

5- (4-chlorophenyl) -6- [4- (methylsulf onyl) phenyl] 

spiro [2.4] hepta -4 , 6-diene ; 
5- (4-methylphenyl) -6- [4- (methylsulf onyl) phenyl] 
spiro [2.4] hepta-4 , 6-diene ; 
35 5- (4-methoxyphenyl) -6- [4- (methylsulf onyl) phenyl] 
spiro [2.4] hepta-4 , 6 -diene ; 
5- (4-methylthiophenyl) -6- [4- (methylsulf onyl) phenyl] 
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spiro [2.4] hepta-4 , 6 -diene ; 
5- (4-cyanophenyl) -6- [4- (methylsulfonyl) phenyl] 
spiro [2.4] hepta-4 , 6-diene ; 

5- (4 -trif luoromethylphenyl) -6- [4- (methylsulf onyl) 
5 phenyl] spiro [2 . 4] hepta-4, 6-diene; 

4- { 6-phenylspiro [2.4] hepta-4 , 6-dien-5-yl) 

benzenesulfonamide; 
4- [6- (4-fluorophenyl) spiro [2 .4]hepta-4 , 6-dien-5-yl] 

benzenesulfonamide ; 
10 4- [ 6- (4-chlorophenyl) spiro [2 , 4]hepta-4 , 6-dien-5-yl] 

benzenesulfonamide ; 
4- [ 6- ( 4-methylphenyl ) spiro [2.4] hepta-4 , 6-dien-5-yl] 

benzenesulfonamide; 
4 - [ 6 - ( 4 -me thoxypheny 1 ) spiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ] 
15 benzenesulfonamide; 

4 - [ 6 - ( 4 -methy lthiophenyl ) spiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ] 

benzenesulfonamide ; 
4-[6- (4-cyanophenyl)spiro[2.4].hepta-4. 6-dien-5-yl] 

benzenesulfonamide; 
20 4- [6- {4-trif luoromethylphenyl) spiro [2 . 4]hepta-4 , 6-dien- 

5-y 1 ) benzenesul f onamide ; 

6 - phenyl -7- [4 - (methylsulf onyl) phenyl] spiro [3 . 4] octa- 

5, .7 -diene ; 

6- /4-fluorophenyl) -7- [4- (methylsulf onyl) phenyl] 
25 spiro[3.4]octa-5,7-diene; 

6- (4-chlorophenyl) -7- [4- (methylsulf onyl) phenyl] 

spiro [3.4] octa- 5 , 7 -diene ; 
6- (4-methylphenyl) -7- [4- (methylsulf onyl) phenyl] 
spiro [3.4] octa-5 , 7-diene ; 
30 6- (4-raethoxyphenyl) -7- [4- (methylsulf onyl) phenyl] 
spiro [3.4] octa- 5 , 7 -diene ; 
6 - ( 4 -methyl thiophenyl ) -7 - [ 4 - (methylsulf onyl ) phenyl ] 

spiro [3.4] octa- 5 , 7 -diene ; 
6- (4-cyanophenyl) -7- [4- (methylsulf onyl) phenyl] 
35 spiro [3. 4] octa- 5, 7 -diene; 

6 - ( 4 - trif luoromethylphenyl ) -7 - [ 4 - (methylsulf onyl ) 
pheny 1 ] spiro [ 3 . 4 ] octa- 5 , 7 -diene ; 
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4- (7-phenylspiro [3 . 4 ] octa-5 , 7-dien-6-yl ) 

benzenesulf onamide ; 
4 - [7 - ( 4-f luorophenyl ) spiro [3 . 4 ] octa-5 , 7-dien-6-yl] 

. benzenesulf onamide; 
4- [7- (4-chlorophenyl) spiro [3 . 4] octa-5, 7-dien-6-yl] 

benzenesulf onamide; 
4- [7- (4-methylphenyl) spiro [3 . 4 ] octa-5, 7-dien-6-yl] 

benz enesul f onamide ; 
4- [ 7 - ( 4-methoxyphenyl ) spiro [3.4] octa-5 , 7 -dien-6 -yl ] 

benzenesulf onamide ; 
4- [7- (4-methylthiophenyl) spiro [3 • 4] octa-5 , 7-dien-6-yl] 

benzenesulf onamide ; 
4 - [ 7 - ( 4 -cyanopheny 1 ) spiro [ 3 . 4 ] oc ta- 5 , 7 -dien- 6 -y 1 ] 

benzenesulf onamide ; 
4 - [ 7 - ( 4 -tr if luoromethy lpheny 1 ) spiro [3.4] octa-5 , 7 -dien- 

6-ylJ benz enesul f onamide ; 
2 -phenyl-3 - [ 4 - (methy lsulf ony 1 ) phenyl ] spiro [4.4] nona- 

1,3 -diene; 

2-(4-fluorophenyl) -3- [4- (methy lsulf onyl) phenyl] 

spiro [4.4] nona-1 , 3 -diene ; 
2- (4-chlorophenyl) -3 - [ 4- (methylsulf onyl) phenyl] 

spiro [4.4] nona-1 , 3 -diene ; 
2 - { 4 -methy lpheny 1 ) -3 - [ 4 - (methylsulf ony 1 ) phenyl ] 

spiro [4.4] nona- 1 , 3 -diene ; 
2- ( 4-methoxyphenyl) -3- [4- (methylsulf onyl) phenyl] 

spiro [4.4] nona- 1 , 3 -di ene ; 
2- (4-methylthiophenyl) -3- [4- (methylsulf onyl) 

phenyl ] spiro [4.4] nona-1 , 3 -diene ; 
2 - ( 4 -cyanophenyl ) -3 - [ 4 - (methylsulf onyl ) phenyl ] 

spiro [4.4] nona-1 , 3 -diene ; 
2- (4-trif luoromethy lphenyl) -3- [4- (methylsulf onyl) 

phenyl ] spiro [4.4] nona-1 , 3 -diene ; 
4 - ( 3 -pheny Ispiro [4.4] nona-1 , 3 -dien-2 -y 1 ) 

benzenesulf onamide ; 
4 - [ 3 - ( 4 - f luoropheny 1 ) spiro [4.4] nona- 1 , 3 -dien-2 -yl ] 

benzenesul f onamide ; 
4 - [ 3 - (4-chlorophenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] 
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benzenesulf onamide ; 
4 - [ 3 - { 4 -methy lphenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl ] 

benzenesulf onamide; 
4 - [ 3 - ( 4 -me thoxypheny 1 ) spiro [4.4] nona- 1 , 3 -dien-2 -y 1 ] 
5 benzenesulf onamide ; 

4 - [ 3 - ( 4 -methy lthiophenyl ) spiro [4.4] nona- 1 , 3 -dien-2 -yl ] 

benzenesulf onamide ; 

4 - [ 3 - ( 4-cyanophenyl ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] 

benzenesulf onamide ; 
10 4 - [ 3 - { 4 -trifluoromethy lphenyl } spiro [4.4] nona-1 , 3 -dien- 
2-yl ] benzenesulf onamide ; 

5- (3-methyl-4-fluorophenyl) -6- [4- (methylsulfonyl) phenyl] 

spiro [2.4] hepta-4 , 6-diene ; 
5- (3-trif luoromethyl- 4- f luorophenyl) -6- [4- 
15 (methy lsul f ony 1 ) phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 

5- (3-methyl-4-chlorophenyl) -6-[4- 

(methylsulf onyl) phenyl] spiro [2 . 4] hepta-4 , 6-diene; 
5- (3-trif luoromethyl-4-chlorophenyl) -6- [4- 

(methylsulfonyl) phenyl] spiro [2 . 4]hepta-4 , 6-diene; 
20 5-(3-methyl-4-methoxyphenyl)-6-[4- 

(methylsul f onyl ) phenyl ] spiro [2.4] hepta-4 , 6 -diene ; 
5- (3-trif luoromethyl-4-methoxyphenyl) -6- [4- 

(methy lsul f ony 1 ) pheny 1 ] spiro [ 2 . 4 ] hepta- 4 , 6 -diene ; 

5 - ( 3 - f luor o - 4 -me thoxypheny 1 ) - 6 - [ 4 - 

25 (methylsulfonyl) phenyl] spiro [2 . 4] hepta-4 , 6-diene; 

5- (3-chloro-4-methoxyphenyl) -6- [4- 

(methylsulf onyl ) phenyl ] spiro [2.4] hepta-4 , 6-diene ; 
5- (4-methoxy-2 ,3,5, 6-tetraf luorophenyl) -6- [4- 

(methylsulfonyl) phenyl] spiro [2 .4] hepta- 4, 6-diene; 
30 5- (3 , 4-dimethoxyphenyl) -6-.[4- (methylsulfonyl) phenyl] 
spiro [2.4] hepta- 4 , 6 -diene ; 
5- (3 -chloro-4-f luorophenyl) -6- [4- (methylsulfonyl) 

phenyl ] spiro [2.4] hepta- 4 , 6-diene ; 
5- ( 4 -chloro-3-f luorophenyl) -6- [4- (methylsulfonyl) 
3 5 phenyl ] spiro [2.4] hepta- 4 , 6-diene ; 

5- (3 , 4 -dif luorophenyl) -6- [4- (methylsulfonyl) phenyl] 
spiro [2.4] hepta-4 , 6 -diene ; 
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5- (3 , 4-dichlorophenyl) -6- [4- {methylsulf onyDphenyl] 

spiro [2 . 4 ]hepta-4 , 6-diene; 
4- [6- (3-trif luoromethyl-4-f luorophenyl) spiro [2 . 4]hepta- 

4 f 6 -dien- 5-yl] benzenesulf onamide ; 
5 4- [6- (3-trif luofometlvl-4-chloropheiiyl) spiro[2 . 4]hepta- 

4 , 6 -dien- 5-yl ] benzenesulf onamide ; 
4 - [ 6 - ( 3 -methy 1-4 - f luoropheny 1 ) spiro [2.4] hepta- 

4 , 6-dien-5-yl] benzenesulf onamide ; 
4- 1 6 - ( 3 -methyl-4 -chlorophenyl ) spiro [2.4] hepta- 
10 4, 6-dien-5-yl]benzenesulf onamide; 

4- [6- <4-methoxy-2 ,3,5, 6 - tetraf luoropheny 1) 

spiro [2 . 4]hepta-4 , 6-dien-5-yl] benzenesulf onamide; 
4- [6- <3-f luoro-4-methoxyphenyl) spiro [2 . 4]hepta- 

4 , 6 -dien- 5-yl ] benzenesulf onamide ; 
15 4- [6- (3-trif luoromethyl-4-methoxyphenyl) spiro [2 . 4]hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesulf onamide ; 
4 - [ 6 - { 3 -methyl-4 -methoxypheny 1 ) spiro [2,4] hepta- 

4, 6-dien-5-yl] benzenesulf onamide; 
4 - [ 6 - { 3 -chloro-4 -methoxypheny 1 ) spiro [2.4] hepta- 
20 4, 6 -dien- 5-yl] benzenesulf onamide; 

4- [ 6- (4-methoxy-2 ,3,5, 6- tetraf luoropheny 1) 

spiro [2.4] hepta- 4 , 6 -dien- 5 -y 1 ] benzenesul f onamide ; 
4 - [ 6 - ( 3 , 4 -dimethoxypheny i ) S piro [2.4] hepta- 

4 , 6 -dien- 5 -y 1 ] benzenesulf onamide ; 
25 4 - [ 6 - ( 3 -chloro-4 - f luoropheny 1 ) spiro [2.4] hepta- 

4, 6-dien-5-yl] benzenesulf onamide; 
4 - [ 6 - ( 4 -chloro-3 - f luoropheny 1 ) spiro [2.4] hepta- 

4, 6-dien-5-yl]benzenesulfonamide; 
4 - [ 6 - ( 3 , 4 -dif luoropheny 1 ) spiro [ 2 . 4 ] hepta- 
30 4, 6 -dien- 5-yl] benzenesulf onamide; and 

4 - [ 6 - ( 3 , 4 -dichlorophenyl ) spiro [2.4] hept a- 

4 , 6 -dien- 5-yl] benzenesulf onamide . 

8. Compound of Claim 7 which is 5- (4- 
35 fluorophenyl) -6- [4- (methylsulf onyl) phenyl] 

spiro [2. 4] hepta- 4, 6-diene, or a pharmaceutically- 
acceptable salt thereof. 
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9. Compound of Claim 7 which is 4- [6- (4- 
f luorophenyl ) spiro [2.4] hepta-4 , 6-dien-5 -y 1] 
benzenesulfonamide, or a pharmaceutically-acceptable 
salt thereof. 

5 

10. A compound of Formula III 
R8 




m 



R3 



10 wherein R 3 is selected from alkylsulfonyl and 

sulfamyl; and 

wherein R 8 is selected from hydrido, halo, 
alkyl, alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
hydroxyalkyl, alkoxyalkyl, hydroxyl and mercapto; or a 

15 pharmaceutically-acceptable salt thereof. 



11. Compound of Claim 10 wherein R 3 is 
methylsulfonyl or sulfamyl; and wherein R 8 is selected 
from hydrido, fluoro, chloro, bromo, iodo, methyl, 

20 ethyl, n-propyl, isopropyl, butyl, tert -butyl, 

isobutyl, methoxy, ethoxy, propoxy, butoxy, hydroxyl, 
mercapto, methyl thio, ethylthio, cyano, f luoromethyl, 
dif luoromethy 1 , trif luoromethyl , chloromethyl , 
dichloromethyl , trichloromethyl , pentafluoroethyl, 

25 heptafluoropropyl, difluorochloromethyl, 

dichlorof luoromethyl , difluoroethyl, difluoropropyl, 
dichloroethyl, dichloropropy 1 , trif luoromethoxy, 
hydroxymethyl, methoxymethyl and ethoxymethyl; or a 
pharmaceutically-acceptable salt thereof. 
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12. A compound of Formula IV 



R 8 




IV 



5 wherein n is a number selected from 0, 1, 2 

and 3; and 

wherein each of Ri through R 5 and R 7 through 
R 10 is independently selected from hydrido, halo, 
alkyl, alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
10 hydroxyalkyl, alkoxyalkyl, hydroxy 1, mercapto, 

alkylsulfonyl, haloalkylsulfonyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

13. Compound of Claim 12 wherein n is a 
15 number selected from 0, 1 and 2; wherein each of R 1 

through R 5 and R 7 through R™ is independently selected 
from hydrido , halo, lower alkyl, lower alkoxy, lower 
alkylthio, cyano, lower haloalkyl, lower haloalkoxy, 
lower hydroxyalkyl, lower alkoxyalkyl, hydroxy 1, 
20 mercapto, lower alkylsulfonyl, lower haloalkylsulfonyl 
and sulfamyl; or a pharmaceutically-acceptable salt 
thereof. 

14. Compound of Claim 13 wherein each of R 1 
25 through R 5 and R 7 through R" is independently selected 

from hydrido, fluoro, chloro , bromo , iodo, methyl, 
ethyl, n-propyl, isopropyl, butyl, tert-butyl, 
• isobutyl, methoxy, ethoxy, propoxy, butoxy, hydroxyl, 
mercapto, methyl thio, ethylthio, cyano, f luoromethyl, 
30 dif luoromethyl, trif luoromethyl, chloromethyl, 

dichloromethyl, trichloromethyl, pentaf luoroethyl , 
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heptaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl , dif luoroethy 1 , dif luoropropyl , 
dichloroethyl, dichloropropyl, trif luoromethoxy* 
hydroxymethyl, methoxymethy 1 , ethoxymethyl , 
5 methylsulfonyl, fluoromethylsulfonyl, 

difluoromethylsulfonyl, trif luoromethyl sulfonyl and 
sulfarayl; or a pharmaceutically-acceptable salt 
thereof . 

10 15. Compound of Claim 14 selected from 

compounds, and their pharmaceutically-acceptable salts, 
of the group consisting of 

2- [6- [4- (methylsulfonyl) phenyl] spiro [2 . 4] hepta-4 , 6- 
15 dien-5 -yl ] pyridine ; 

5-fluoro-2- [6- [4- (methylsulfonyl) phenyl] 

spiro [2 . 4 ] hepta-4 , 6 -dien-5 -yl] pyridine ; 
5-chloro-2- [6- [4- (methylsulfonyl) phenyl] spiro 
[2 . 4] hepta-4, 6-dien-5-yl]pyridine; 
20 5-methyl-2- [6- [4- (methylsulfonyl) phenyl] spiro 
[2.4] hepta-4 , 6 -dien-5 -yl] pyridine ; 
4- [ 6 - (pyridin-2 -yl ) spiro [2 . 4 ] hepta-4 , 6-dien-5-yl] 

benzenesulf onamide ; 
4 - [ 6 - ( 5 - f luoropyr idin- 2 -y 1 ) spiro [2.4] hepta-4 , 6 -dien- 5 - 
25 yl ] benzenesulf onamide; 

4- [ 6 - ( 5-chloropyridin-2 -yl ) spiro [2.4] hepta-4 , 6-dien-5- 
y 1 ] benzenesulf onamide ; 

4 - [ 6 - ( 5 -me thy lpyridin-2 -yl ) spiro [2.4] hepta-4 , 6 -dien-5 - 

yl] benzenesulf onamide ; 
30 2-[7-[4- (methylsulfonyl ) phenyl ] spiro [3.4] octa-5 , 7 -dien- 
6 -yl] pyridine; 

5- fluoro-2- [7- [4- (methylsulfonyl) phenyl] spiro [3 .4]octa- 

5 , 7 -dien- 6 -y 1 ] pyridine ; 
5-chloro-2- [7- [4- (methylsulfonyl) phenyl] spiro [3 .4]octa- 
35 5,7 -dien- 6 -y 1 ] pyridine ; 

5-methyl-2- [7- [4- (methylsulfonyl) phenyl] spiro [3 . 4] octa- 

5 , 7 -dien- 6 -y 1 ] pyridine ; 
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4- [7- (pyridin-2-yl) spiro[3 . 4]octa-5 , 7 -dien- 6 -yl] 
benzenesulf onamide ; 

4 - [7- (5-f luoropyridin-2-yl) spiro [3 . 4] octa-5 , 7 -dien- 6- 

yl ] benzenesulf onamide ; 
4- [7- (5-chloropyridin-2-yl) spiro [3 . 4] octa-5 , 7-dien-e- 
yl] benzenesulf onamide ; 

4- [7- (5-methylpyridin-2-yl) spiro [3 . 4] octa-5, 7-dien-6- 

yl ] benzenesulf onamide ; 
2- [ 3 - [ 4 - (methylsulf ony 1 ) phenyl ] spiro [4.4] nona-1 , 3 -dien- 
2 -yl] pyridine; 

5- f luoro-2- [3- [4- (methylsulf onyl) phenyl] spiro [4 . 4]nona 

1 , 3 -dien- 2 -y 1 ] pyridine ; 
5 -chloro-2 - [ 3 - [ 4 - ( methylsulf onyl ) phenyl ] spiro [4.4] nona 
1 , 3 -dien- 2 -y 1 ] pyridine ; 

5 -me thy 1 -2 - [ 3 - [ 4 - ( methylsulf ony 1 ) phenyl ] spiro [4.4] nona 

1 , 3 -dien- 2 -y 1 ] pyridine ; 
4 - [ 3 - ( pyridin-2 -y 1 ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] 

benzenesulf onamide ; 
4 - [ 3 - { 5 - f luoropyr idin-2 -y 1 ) spiro [4.4] nona-1 , 3 -dien-2 - 

yl] benzenesulf onamide ; 
4 - [ 3 - ( 5 - chloropyr idin- 2 -y 1 ) spiro [4.4] nona-1 , 3 -dien-2 - 

yl ] benzenesulf onamide ; 
4 - [ 3 - ( 5 -methy lpyridin- 2 -y 1 ) spiro [4.4] nona-1 , 3 -dien-2 - 

y 1 ] benz enesul f onamide ; 
2 - { 6 -pheny lspiro [2.4] hepta- 4 , 6 -dien-y 1 ) - 5 - 

(methylsulf onyl ) pyridine ; 
2 - [ 6 - ( 4 - f luoropheny 1 ) spiro [2.4] hepta- 4 , 6 -dien- 5 -y 1 ] - 5 - 

(methylsulf onyl ) pyridine ; 
2 - [ 6 - ( 4 -chloropheny 1 ) spiro [2.4] hepta- 4 , 6 -dien- 5 -y 1 ] - 5 - 

(methylsulf onyl ) pyridine ; 
2- [ 6- (4-methylphenyl) spiro [2 . 4] hepta- 4 , 6 -dien- 5 -yl] -5- 

( methylsulf onyl ) pyridine ; 
2- (6-phenylspiro [2 . 4]hepta-4, 6-dien-5-yl) -5- 

pyridinesulf onamide ; 
2 - [ 6 - ( 4 - f luoropheny 1 ) spiro [2.4] hepta- 4 , 6 -dien-5 -y 1 ) - 5 - 

pyridinesulf onamide ; 
2 - [ 6 - ( 4 -chloropheny 1 ) spiro [2.4] hepta-4 , 6 -dien-5 -yl ) - 5 - 
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pyridinesulf onamide ; 
2 - [ 6 - ( 4 -me thylphenyl ) spiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ) -5 - 

pyridinesulf onamide ; 
2- (7-phenylspiro [3 . 4] octa-5 , 7 -dien- 6 -yl] -5- 
5 (metfaylsulf onyl ) pyridine ; 

2-[7-{4-fluorophenyl)spiro[3*4]octa-5 r 7-dien-6-yl]-5- 

(methylsulf onyl ) pyridine ; 
2- [7- (4-chlorophenyl) spiro [3 . 4] octa-5 , 7 -dien- 6 -yl] -5- 
(methylsulf onyl ) pyridine ; 
10 2- [7 - (4-methylphenyl) spiro [3 . 4] octa-5 , 7 -dien- 6 -yl] -5- 
(methylsulf onyl ) pyridine ; 
2- (7-phenylspiro [3 • 4] octa-5 , 7 -dien- 6 -yl) -5- 

pyridinesulf onamide ; 
2 - [ 7 - ( 4 - f luoropheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] - 5 - 
15 pyridinesulf onamide ; 

2- [7- (4-chlorophenyl) spiro [3 .4] octa-5, 7-dien-6-yl] -5- 

pyr idinesulf onamide ; 
2 - [ 7 - ( 4 -me thy Ipheny 1 ) spiro [3.4] oct a -5,7 -dien- 6 -y 1 ] - 5 - 
pyridinesulf onamide ; 
20 2 - ( 3 -pheny lspiro [4.4] nona- 1 , 3 -dien- 2 -y 1 ) - 5 - 
(methylsulf onyl ) pyridine ; 
2 - [ 3 - ( 4 - f luoropheny 1 ) spiro [4.4] nona -1,3 -dien-2 -y 1 ] - 5 - 

(methylsulf onyl ) pyridine ; 
2- [ 3 - ( 4 -chlorophenyl ) spiro [4.4] nona-1 , 3 -dien-2-yl ] -5- 
25 (methylsulf onyl ) pyridine ; 

2 - [ 3 - { 4 -methy Ipheny 1 ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] - 5 - 

(methylsulf onyl ) pyridine ; 
2 - ( 3 -pheny lspiro [4.4] nona-1 , 3 -dien- 2 -y 1 ) - 5 - 
pyr idinesul f onamide ; 
30 2 - [ 3 - ( 4 - f luoropheny 1 ) spiro [4.4] nona-1 , 3 -dien- 2 -y 1 ] - 5 - 
pyridinesulf onamide ; 
2 - [ 3 - ( 4-chlorophenyl ) spiro [4.4] nona -1,3 -dien-2 -y 1 ] - 5 - 

pyr idinesulf onamide; and 
2- [3- (4-methylphenyl) spiro [4 .4] nona-1, 3-dien-2-yl] -5- 
35 pyridinesulf onamide . 
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16. A compound of Formula V 




5 wherein n is a number selected from 0, 1, 2 

and 3; and 

wherein each of Rl through R 6 and R 8 through 
R 10 is independently selected from hydride halo, 
alkyl, alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
10 hydroxyalkyl, alkoxyalkyl, hydroxy 1, mercapto, 

alkylsulfonyl, haloalkylsulfonyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

17. Compound of Claim 16 wherein n is a 
number selected from 0, 1 and 2; wherein each of R 1 
through R 6 and R 8 through Ri° is independently selected 
from hydrido, halo, lower alkyl, lower alkoxy, lower 
alkylthio, cyano, lower haloall^l, lower haloalkoxy, 
lower hydroxyalkyl, lower alkoxyalkyl, hydroxyl, 
mercapto, lower alkylsulfonyl, lower haloalkylsulfonyl 
and sulfamyl; or a pharmaceutically-acceptable salt 
thereof. 

18. Compound of Claim 17 wherein each of R 1 
25 through R 6 and R 8 through is independently selected 

from hydrido, fluoro, chloro, bromo, iodo, methyl, 
ethyl, n-propyl, isopropyl, butyl, tert -butyl, 
isobutyl, methoxy, ethoxy, propo^, butoxy, hydroxy 1, 
mercapto, methylthio, ethylthio, cyano, 
30 trifluoromethoxy, f luoromethyl, dif luoromethyl, 



15 



20 
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trifluoromethyl, chloromethy 1 , dichloromethyl , 
trichloromethyl, pentafluoroethyl, heptafluoropropyl, 
dif luorochloromethyl , dichlorof luoromethy 1 , 
difluoroethyl, difluoropropyl, dichloroethyl, 
5 dichloropropyl, hydroxymethy 1 , metho^gnxiethy 1 , 

ethoxymethyl, methylsulf onyl, f luoromethy lsulfonyl, 
dif luoromethy lsulfonyl, trif luoromethylsulfonyl and 
sulfamyl; or a pharmaceutically-acceptable salt 
thereof. 

10 

19. Compound of Claim 18 selected from 
compounds, and their pharmaceutically-acceptable salts, 
of the group consisting of 

15 5- [6- [4- (methylsulf onyl) phenyl] spiro [2 . 4 ] hepta-4 , 6- 
dien- 5 -y 1 ] pyridine ; 
2-f luoro-5- [6- [4- (methylsulf onyl) phenyl] spiro 

[2.4] hepta-4 , 6 -dien- 5 -y 1 ] pyridine ; 
2-chloro-5- [6- [4- (methylsulf onyl) phenyl] spiro 
20 [2.4] hepta-4 , 6 -dien- 5 -yl] pyridine ; 

2-methyl-5- [6- [4- (methylsulf onyl) phenyl] 

spiro [2.4] hepta-4 , 6 -dien-5-yl] pyridine ; 
4- [6- (pyridin-5-yl) spiro[2 . 4]hepta-4 , 6-dien-5-yl] 
benzenesulf onamide ; 
25 4- [6- (2-f luoropyridin-5-yl) spiro [2 . 4]hepta-4 , 6-dien-5- 
yl] benzenesulf onamide ; 
4- [6- (2-chloropyridin-5-yl) spiro [2 . 4] hepta-4, 6-dien-5- 
yl] benzenesulf onamide; 

4 - [ 6 - ( 2 -me thy lpyr idin- 5 -y 1 ) spiro [2.4] hepta-4 , 6 - dien- 5 - 
30 y 1 ] benzenesulf onamide ; 

5 - [ 7 - [ 4 - ( methylsulf onyl ) phenyl ] spiro [3.4] oct a-5 , 7 -dien- 

6-yl] pyridine; 

2-fluoro-5-[7-[4- (methy lsulfonyl) phenyl] spiro [3 .4] octa- 

5 , 7 -dien- 6 -y 1 ] pyridine ; 
35 2-chloro-5- [7- [4- (methylsulf onyl) phenyl] spiro [3 . 4] octa- 

5 , 7 -dien- 6*-y 1 ] pyridine ; 
2 -methyl- 5 - [7- [4 - (methylsulf onyl) phenyl] spiro [3 . 4] octa- 

5 , 7 -dien- 6 -y 1 ] pyridine ; 
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4 - [7 - (pyridin-5-yl) spiro [3 . 4 ] octa-5 , 7 -dien- 6 -yl ] 

benzenesulf onamide ; 
4 - [ 7 - ( 2 - f luoropyr idin- 5 -y 1 ) spiro [3.4] octa-5 , 7 -dien- 6 - 

yl] benzenesulf onamide ; 
4- [ 7 - ( 2 -chloropyridin- 5 -yl ) spiro [3.4] octa-5 , 7 -dien-6- 

yl] benzenesulf onamide; 

4- [7- (2-metbylpyridin-5-yl) spiro [3 . 4] octa-5, 7-dien-6- 

yl] benzenesulf onamide ; 

5 - [ 3 - [ 4- (methylsulf ony 1 ) phenyl ] spiro [4.4] nona-1 , 3 -dien 

2 -yl] pyridine; 
2-f luoro-5- [3- [4- (methylsulf ony Dphenyl] spiro [4 . 4]nona 

1 , 3 -dien- 2 -y 1 ] pyridine ; 
2 -chloro-5 - [ 3 - [ 4 - (methylsulf ony 1 ) pheny 1 ] spiro [4.4] nona- 

1 , 3 -dien- 2 -y 1 J pyridine ; 
2-methyl-5- [3- [4- (methylsulf ony 1) phenyl] spiro[4 .4]nona- 

1 , 3 -dien- 2 -y 1 ] pyridine ; 
4 - [ 3 - ( pyr idin- 5 -y 1 ) spiro [4.4] nona-1 , 3 -dien-2 -y 1 ] 

benzenesulf onamide ; 
4 - [ 3 - ( 2 - f luoropyridin- 5 -yl ) spiro [4.4] nona-1 , 3 -dien-2 - 

yl] benzenesulf onamide; 
4 - [ 3 - ( 2 -chloropyridin- 5 -yl ) spiro [4.4] nona-1 , 3 -dien-2 - 

yl] benzenesulf onamide ; 

4 - [ 3 - ( 2 -me thy Ipyr idin- 5 -yl ) spiro [4.4] nona-1 , 3 -dien-2 - 

yl] benzenesulf onamide ; 

5 - ( 6 -pheny 1 spiro [2.4] hepta- 4 , 6 -dien- 5 -y 1 ) -2 - 

(methylsulf ony 1 ) pyridine ; 

5-[6-(4-fluorophenyl)spiro[2.4]hepta-4,6-dien-5-yl]-2- 

(methylsulf onyl } pyridine; 
5 - [ 6 - ( 4-chloropheny 1 ) spiro [2.4] hepta-4 , 6 -dien- 5 -yl ] -2 - 

(methylsulf onyl ) pyridine ; 
5- [6- (4-methylphenyl) spiro [2 . 4] hepta- 4, 6 -dien- 5 -yl] -2- 

( methylsulf onyl ) pyridine ; 
5- (6-phenylspiro [2 . 4] hepta-4, 6-dien-5-yl) -2- 

pyridinesulf onamide ; 
5 - [ 6 - ( 4 - f luoropheny 1 ) spiro [2.4] hepta-4 , 6 -dien- 5 -y 1 ] -2 - 

pyridinesulf onamide ; 
5 - [ 6 - ( 4 -chlorophenyl ) spiro [2.4] hepta-4 , 6 r dien- 5 -yl ] -2 - 
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pyridinesulfonamid ; 
5 - [ 6 - ( 4-methylphenyl ) spiro [2.4] hepta-4 , 6 -dien- 5 -yl ] -2 - 

pyridinesulfonamide; 
5- (7-phenylspiro [3 . 4] octa-5 , 7-dien-6-yD "2- 
5 (methylsulf onyl ) pyridine; 

5 - [ 7 - ( 4 - f luorophenyl ) spiro [3.4] octa -5,7 -dien-6 -y 1 ]-2- 

(methylsulf onyl ) pyridine ; 
5 - [7 - (4-chlorophenyl) spiro [3 . 4] octa-5 f 7 -dien-6 -yl] -2- 

(methylsulf onyl ) pyridine ; 
10 5- [7- (4-methylphenyl) spiro [3 . 4] octa-5 , 7 -dien-6 -yl] -2- 

(methylsulf onyl ) pyridine ; 
5- (7-phenylspiro [3 . 4] octa-5 , 7-dien-6-yl) -2- 

pyridinesulf onamide ; 
5- [7- (4-fluorophenyl)spiro[3.4]octa-5,7-dien-6-yl]-2- 
15 pyridinesulfonamide ; 

5- [ 7 - ( 4 -chlorophenyl ) spiro [3.4] octa-5 , 7-dien-6 -y 1 ] -2 - 

pyridinesulfonamide; 
5 - [ 7 - ( 4 -me thy lpheny 1 ) spiro [3.4] octa-5 , 7 -dien- 6 -y 1 ] -2 - 

pyridinesulfonamide ; 
20 5 - ( 3 -pheny lspiro [4.4] nona-1 , 3 -dien-2 -y 1 ) -2 - 

(methylsulf onyl ) pyridine ; 
5 - [ 3 - ( 4-f luorophenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl] -2- 

( methylsulf ony 1 ) pyridine ; 
5 - [ 3 - ( 4-chlorophenyl ) spiro [4.4] nona-1 , 3 -dien-2 -yl] -2 - 
25 (methylsulf onyl ) pyridine ; 

5 - [ 3 - ( 4 -methy lpheny 1 ) spiro [4.4] nona-1 , 3 -dien- 2 -y 1 ] -2 - 

(methylsulf onyl ) pyridine ; 
5- (3 -pheny lspiro [4. 4] nona-1, 3-dien-2-yl) -2- 

pyridinesulf onamide ; 
30 5 - [ 3 - ( 4 - f luorophenyl ) spiro [4.4] nona-1 f 3 -dien-2 -y 1 ] -2 - 

pyridinesulfonamide ; 
5 - [3 - ( 4-chlorophenyl) spiro [ 4 . 4] nona-1 f 3 -dien-2 -yl] -2- 

pyridinesulf onamide; and 
5- [3- (4-methylphenyl) spiro [4 , 4] nona-1, 3-dien-2-yl] -2- 
35 pyridinesulfonamide . 
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20. A compound of Formula VI 



R 7 




5 wherein n is a number selected from 0, 1. 2 

and 3; and 

wherein each of R* through R 7 , R* and R 10 is 
independently selected from hydrido, halo, alkyl, 
alkoxy, alkylthio, cyano, haloalkyl, haloalkoxy, 
10 hydroxyalkyl, alkoxyalkyl, hydroxy 1, mercapto, 

alkylsulfonyl, haloalkylsulfonyl and sulfamyl; or a 
pharmaceutically-acceptable salt thereof. 

21. Compound of Claim 20 wherein n is a 
15 number selected from 0, 1 and 2; wherein each of R 1 

through R 7 , R» and Rl° is independently selected from 
hydrido, halo, lower alkyl, lower alkylthio, cyano, 
hydroxyl, mercapto, lower haloalkyl, lower haloalkoxy, 
lower alkoxy, lower hydroxyalkyl, lower alkoxyalkyl, 
20 lower alkylsulfonyl, lower haloalkylsulfonyl and 
sulfamyl; or a pharmaceutically-acceptable salt 
thereof. 

22. Compound of Claim 21 wherein each of R 1 
25 through R 7 , R» and R" is independently selected from 

hydrido, fluoro, chloro, bromo, iodo, methyl, ethyl, n- 
propyl, isopropyl, butyl, tert-butyl, isobutyl, 
methoxy, ethoxy, propoxy, butoxy, methylthio, 
ethylthio, cyano, hydroxyl, mercapto, trifluoromethoxy, 
30 fluoromethyl, dif luoromethyl , trif luoromethyl, 
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chloromethyl, dichloromethyl, trichloromethyl, 
pentafluoroethyl, heptafluoropropyl, 
dif luorochloromethyl , dichlorof luoromethy 1 , 
difluoroethyl, dif luoropropyl, dichloroethyl, 
dichloropropyl, hydroxymethyl, methoxymethyl* 
ethoxymethyl, methylsulf onyl, f luoromethy Isulfonyl, 
dif luoromethylsulf onyl, trif luoromethylsulf onyl and 
sulfamyl; or a pharmaceutically-acceptable salt 
thereof . 

23. Compound of Claim 22 selected from 
compounds, and their pharmaceutically-acceptable salts, 
of the group consisting of 

4- [ 6- [4- (methylsulf onyl ) phenyl] spiro [2,4] hepta-4 , 6- 

dien- 5 -y 1 ] pyridine ; 
4- [6- (4-pyridinyl) spiro [2 . 4]hepta-4 , 6-dien-5-yl] 

benzenesulf onamide ; 
4- [7- [4- (methylsulf onyl) phenyl] spiro [3 . 4] octa-5 , 7-dien- 

6-yl]pyridine; 
4- [7- (4-pyridinyl) spiro [3 .4] octa-5, 7-dien-6-yl] 

benzenesulf onamide ; 
4- [3 - [ 4- (methylsulf onyl ) phenyl] spiro [4.4] nona-1 , 3 -dien- 

2 -yl] pyridine; and 
4- [ 3 - ( 4-pyridiny 1 ) spiro [4.4] nona-1 , 3 -dien-2-yl] 

benzenesulf onamide . 

24. A pharmaceutical composition comprising a 
therapeutically effective amount of a compound, said 
compound selected from a family of compounds of Claim 
4; or a pharmaceutically-acceptable salt thereof. 

25. A pharmaceutical composition comprising a 
therapeutically effective amount of a compound, said 
compound selected from a family of compounds of Claim 
5; or a pharmaceutically-acceptable salt thereof. 
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26. A pharmaceutical composition comprising a 
therapeutically effective amount of a c mpound, said 
compound selected from a family of compounds of Claim 
6; or a pharmaceutical ly-acceptable salt thereof. 

5 

27. A pharmaceutical composition comprising a 
therapeutically effective amount of a compound, said 
compound selected from a family of compounds of claim 
7; or a pharmaceutically-acceptable salt thereof. 

10 

28. A pharmaceutical composition comprising a 
therapeutically effective amount of a compound, said 
compound selected from a compound of Claim 8; or a 
pharmaceutically-acceptable salt thereof. 

15 

29. A pharmaceutical composition comprising a 
therapeutically effective amount of a compound, said 
compound selected from a compound of Claim 9; or a 
pharmaceutically-acceptable salt thereof. 

20 

30. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
such inflammation or inflammation-associated disorder, 

25 a therapeutically effective amount of a compound of 

Claim 4; or a pharmaceutically-acceptable salt thereof. 

31. A method of treating inflammation or an* 
inflammation-associated disorder in a subject, said 

30 method comprising administering to the subject having 
such inflammation or inflammation-associated disorder, 
a therapeutically effective amount of a compound of 
Claim 5; or a pharmaceutically-acceptable salt thereof. 

35 32. A method of treating inflammation or an 

inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
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such inflammation or inflammation-associated disorder, 
a therapeutically effective amount of a compound of 
Claim 6; or a pharmaceutical ly- accept able salt thereof. 

33. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
such inflammation or inflammation-associated disorder, 
a therapeutically effective amount of a compound of 
Claim 7; or a pharmaceutically-acceptable salt thereof. 

34. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
such inflammation or inflammation-associated disorder, 
a therapeutically effective amount of a compound of 
Claim 8; or a pharmaceutically-acceptable salt thereof. 

35. A method of treating inflammation or an 
inflammation-associated disorder in a subject, said 
method comprising administering to the subject having 
such inflammation or inflammation-associated disorder, 
a therapeutically effective amount of a compound of 
Claim 9; or a pharmaceutically-acceptable salt thereof. 

36. The method of Claim 30 for use in 
treatment of inflammation. 

37. The method of Claim 30 for use in 
treatment of an inflammation-associated disorder. 

38. The method of Claim 37 wherein the 
inflammation-associated disorder is arthritis. 

39. The method of Claim 37 wherein the 
inflammation-associated disorder is pain. 

40. The method of Claim 37 wherein the 
inflammation-associated disorder is fever. 
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